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Commercial Representation 


Generally speaking, there are three methods 
of remunerating commercial representatives—a 
straight salary, salary plus commission on sales, 
and commission only. None of these methods 
is entirely satisfactory. The salaried man is in- 
clined to take matters too easily, though if the 
right type of individual can be found, the system 
has much to commend it. The salary plus com- 
mission system really embraces a range from 
where the salary is but a pittance on the one 
hand to where commission merely amounts to 
a Christmas box on the other. Its major defect 
arises from industrial concentration as related 
to the product sold. Thus a man selling tool 
steel in the: Midlands has many more hundreds 
of potential and probably larger customers than 
his confrére working the East Midlands. The 
latter may actually be getting the larger per- 
centage of potential business, but his annual re- 
turns will be probably much lower than those 
from the Birmingham centre, and consequently 
he is held in less esteem by the board of direc- 
tors. In the third category, the man who works 
on a pure commission basis seldom devotes his 
whole time to one firm. He knows where the 
business is and assiduously cultivates his cus- 
tomers. The one thing he will not do is to 
make repeated calls on firms which have told 
him that they are satisfied with their present 
supplies. When such a firm does alter its policy, 
the business will probably be placed with a 
representative of a firm, the sales manager of 
which insists that regular calls must be made. 
For quick results and a minimum of effort by 
the selling firm, the third method is often satis- 
factory, but for a long-term policy it has the 
objection that the clientele served is not alto- 
gether theirs but rather that of the representa- 
tive. 


Probably the best method so far devised is to 
pay a salary, a fixed but generous expenses allow- 
ance, and two commissions. The first and major 
bonus will be paid on either the general turn- 
over of all the travellers or on the increase in 
the trading profit. The second will be based 
on increased business arising from the repre- 
sentative’s own efforts. The system overcomes 
such difficulties as “ reservations,” i.e., certain 
firms in a man’s territory are excluded from his 
list of calls because a colleague is particularly 
well placed for obtaining potential business. 
Conversely, a representative may be required for 
similar reasons to make odd calls in a “ foreign ” 
territory. The present time is appropriate for 
making adjustments, as in some cases business 
is given just for the asking, whilst in others the 
output of important customers has so changed 
that they are temporarily off the market. 


Some firms have announced that owing to the 
pressure of orders, they have withdrawn their 
outside staff, finding positions for them inside 
the works. This policy is a particularly poor 
one, for it places commercial representation into 
the category of mere salesmen, ignoring that 
service, no matter what condition the market 
may be in, is an essential. Sales managers in 
general are aware of the necessity for the repre- 
sentatives to have selling ability and sufficient 
technical knowledge to give service to buyers 
and potential customers. What they often over- 
look is the ability of these men to help the 
buyer with commercial and other information 
totally unconnected with the firm’s business. 
This is well illustrated by the number of in- 
quiries we receive from representatives which 
are usually phrased in the following terms :— 
“A customer of mine wants to know where 
he can obtain supplies of this or that material 
or machine.” Such services are probably never 
brought to the notice of the sales manager. 
They may mean much to a harassed buyer, and 
his indebtedness to the representative will be 
reflected in the ease with which business ensues 
over a prolonged period. It is useless to deny 
that friendship in business is of extreme impor- 
tance, especially in the continuance of orders, 
and any policy of withdrawing representatives 
from the road during the war period cannot be 
too strongly condemned. 


The fact that a traveller has nothing for sale, 
yet makes a courtesy call, is the best form of 
propaganda. If a traveller cannot justify such 
a call to the buyer he is not particularly well 
suited to his avocation. Moreover, calls upon 
easily-available potential customers need not be 
considered wasted time as they may pave the 
way for a friendship to be cemented when busi- 
ness can be done. Representatives of foundry 
concerns can usefully explain their normal facili- 
ties for conducting business—the weight range, 
delivery methods, the properties of special 
alloyed material, dimensional tolerances and so 
forth. Whilst doing this they may learn of the 
type of casting normally purchased, the quan- 
tities, present difficulties and so on. The data 
so collected will be of the utmost use when 
conditions again become normal. 








Progress in Malleable 
Cast-lron 


A short ten-year review of malleable cast iron 
by Dr. H. A. ScHwWaRTz appears in “ Metals and 
Alloys.” In his introductory remarks Dr. 
Schwartz points out that any industry lives only 
to the extent that its product fulfils adequately 
certain demands as to utility at a less cost than 
competitive materials. The malleable foundry 
is required to produce castings having certain 
minimum requirements as to strength, ductility, 
impact ‘resistance, machinability and other 
physical “properties, deliver them at the time 
required and at a price, for the finished article, 
which is less than that of the same article made 
of competitive materials. The relative importance 
of the various physical properties among them- 
selves and in relation to delivery time and cost 
naturally vary with different applications. 


Three Grades Recognised 

Since the several requirements are not alto- 
gether compatible, it has been found necessary 
in the A.S.T.M. to recognise three grades of 
malleable differing in tensile strength and elonga- 
tion. Some consumers, railways for example, 
regard high ductility and strength as the prin- 
cipal requirement and prefer grade 35018 of the 
A.S.T.M. specifications. Others, like the motor 
vehicle industry, finding it impracticable for 
foundry reasons to decrease their cross-sections 
further to take advantage of higher strength, 
prefer the advantages of machinability and 
soundness accompanying the but slightly less 
ductile 32510 grade. The manufacturers of pipe 
fittings to whom soundness and machinability 
are of major importance have almost stan- 
dardised on still weaker cupola malleable. All 
this is probably very good engineering judgment, 
for each obtains what to him are the most use- 
ful castings. This subdivision into a reasonable 
number of grades, each adapted to a specific 
purpose, is one of the most useful developments 
in the industry in the last decade. 


Pearlitic Malleable 

Recognising instances where great strength is 
desirable, even at some sacrifice of ductility and 
machinability, the trade has developed a class 
of materials, somewhat illogically called pearlitic 
malleable, in which by virtue of heat treatment 
and/or alloy content the metallic matrix con- 
tains agraphitic (“combined ’”’) carbon. This is 
not always present as pearlite, as the name would 
seem to require, but may be martensite, granular 
cementite or anything between. 

For these materials the A.S.T.M. has been able 
to develop only a descriptive form of speci- 
fication which does not include any designation 
of properties. Since the materials have usually 
been developed each for a particular purpose, 
the possible combinations of properties found 
on the market are legion. It is an obvious ad- 
vantage that this number should not be unduly 
restricted to the extent of depriving any user 
of a material which may be especially suited to 
his needs alone. The ability to vary these pro- 
perties is an advantage to the malleable founder 
in getting and keeping business. It has been 
found relatively recently that the graphitising 
and other heat-treating methods of the malleable 
industry are applicable to alloys which should 
be classified as steels, and a whole family of 
graphitisable steels seems likely to come into 
being. 

Short-Cycle Annealing 

The relative importance of early delivery, and 
hence of a short annealing cycle, seems to be 
declining. It is a fallacy to assume that 
shortened cycles are necessarily economical. The 
heat required to keep a well-insulated furnace 
at temperature is trivial compared with that to 
heat the charge. It is quite possible to operate 
perfectly orthodox ovens on an annealing cycle 
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of around 90 hrs. An increased investment, per 
annual ton of capacity, may reduce this to say 
70 hrs. by the use of tunnel-type furnaces. Very 
highly specialised furnaces can reduce this time 
considerably more, but at much increased capital 
outlay. On economic grounds cycles faster than 
around 70 hrs. are difficult to justify. If cost 
could be sacrificed, furnaces could be built in 
which the heat transfer would be made very 
rapid and quite short cycles result. It is hard 
to find users who will pay more for the faster 
delivery. 

A still further decrease of time could be 
accomplished by the adoption of special com- 
positions of metal. Such practices are regarded 
as dangerous by many because they all verge 
closely upon metal which will not be graphite 
free as cast and occasional worthless material 
might result which would not be caught by 
inspection. 

Dr. Schwartz concluded his review with the 


statement that the last decade had added little “ 


to the known metallurgical fundamentals but 
much to their commercial application. 








District Presidents 
NO. |.—WEST RIDING OF YORKSHIRE 


Mr. Sam Carter, who has been elected as 
President of the West Riding of Yorkshire 
Branch of the Institute of British Foundrymen, 
has spent all his life in that area. At the age 
of 19 he joined the firm of Kaye & Company 
(Huddersfield), Limited, after receiving his tech- 





Mr. SAM CARTER, 


nical education at Huddersfield Technical Col- 
lege, this training being supplemented by 
courses taken at the Bradford Technical College. 
His present position is now director and mana- 
ger of Kaye & Company. Pressure of business 
has caused him to relinquish his teaching ap- 
pointment with the Huddersfield Technical 
College. 











Reports and Dividends 


W. G. Allen & Sons (Tipton), Limited—Interim 
dividend of 24 per cent. 

Hick Hargreaves & Company, Limited—Interim 
dividend of 2 per cent. 

Cargo Fleet Iron Company, Limited—Dividend 
of 2 per cent. for the year to September 30. 

Marshall, Sons & Company (Successors), Limited 
—Final dividend of 6} per cent., making 10 per 
cent. 

Shotts Iron Company, Limited—Dividend on the 
ordinary shares of 5 per cent. for the year ended 
September 30 last. 

Allied TIronfounders, Limited—Ordinary interim 
dividend of 24 per cent. on account of the year 
ending March 31 next. 

J. Samuel White & Company, Limited—Final 
ordinary dividend of 15 per cent., making 20 per 
cent. for the year to September 30. 
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Random Shots 


The anonymous author of “ Alice in Foundry- 
land” has sent on to “ Marksman” a second 
chapter (reproduced below), which he heads 


THE Poot OF TEARS. 

Alice had been shedding a few tears over the 
difficulties of the foundryman in our last chapter, 
and, looking down, she noticed that the floor 
was quite wet. “Oh, dear!” she said, “I do 
hope they won’t blame the White Rabbit for 
this. I really must do something about it.” 

She was just starting off to explain matters 
when she noticed a small glass table on which 
there was a cake bearing the notice “Eat me. 
Rebate Cake, 5s. returned in six months.” Be- 
side the cake was a small bottle, labelled 
“Swallow me. Pool Medicine, 9s. returned after 
duration.” 

“That really sounds very cheap,” said Alice, 
and how nice of them to provide the medicine 
as well! I think I'll try a little of each.” 

So she just took a small piece of the cake and 
a taste of the medicine. Immediately, she noticed 
that her head felt very strange, and she had a 
queer sensation of going up and up. “ Curiouser 
and curiouser! ” she exclaimed. “I seem to be 
getting lighter and lighter, just like a barrage 
balloon.” 

By this time the ground seemed a very long 
way off. “Perhaps I really am a_ barrage 
balloon,” thought Alice. “I do hope they have 
remembered to peg me down. I wonder if this 
is what they call ‘ Inflation’? ” 

She began to doubt whether she- would ever 
get down to earth again, and just to make sure 
that she was still herself, she tried to recite a 
piece of poetry she had just learned. But, some- 
how, it would not come right, and all she could 
repeat was: 

“I lent my money to the Trust; 

What happens if it should go bust? 
In that event, I'll never see 
The money that belongs to me.” 

“I’m sure that’s not right,” she murmured, 
by this time feeling rather frightened. “ Perhaps 
I had better try myself on arithmetic. Now, 
what was that sum I was trying to work out?” 

But the sum was no clearer than the poem, 


and seemed to run as follows: —“ If 2,000 poor 


foundrymen lend money without interest to 30 
rich ironmasters at the rate of 5s. per ton for 
six months and 9s. per ton for the duration, 
what is the total loss of interest, and where will 
the foundrymen finish up? ” 

While poor Alice was trying to figure this out 
in her head, she felt herself getting smaller and 
smaller, and found she was falling very rapidly, 
until all of a sudden she arrived with a splash, 
right in the middle of a wide expanse of salty 
water. 

“Well,” spluttered Alice, as she struck out 
boldly for the shore, “that has at least solved 
the last part of the sum for me; they'll be in 
the soup, of course! ” 

“Yes, and they won’t be the only ones,” 
squeaked a little voice at her side, and, looking 
round, she found herself swimming in the same 
direction as the Metalmouse, who seemed to be 
in a very bad way. “ Fancy meeting you here! ” 
she exclaimed, “ why, I was only talking about 
you to my cat the other day. Er, you do like 
cats, don’t you? ” 

“'N-no, I’m af-fraid I d-don’t,” shivered the 
Metalmouse. ‘“‘ What a pity,” said Alice, “ be- 
cause I’m sure my cat would like you. It’s such 
a lovely cat; we call it Trust.” 

At the last word the Metalmouse uttered a 
terrified squeal, and immediately started off in 
the opposite direction, so that Alice was left a! 
alone, swimming in the Pool of Tears. 





If there are many more chapters, Alice may 
be joined “in the soup” by « MARKSMAN.” 
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Practical Application of Monolithic 
Linings in Cupolas’ 
By F. OLDERSHAW 


In recent years monolithic cupola linings have 
been tried with varying degrees of success, due 
no doubt to the fact that it has been difficult 
to procure any one material which can be relied 
upon to stand up to the varied severe conditions 
which are encountered in present-day practice. 
Most of the failures have been due not so much 
to the material used as to the application and 
the initial treatment of the lining before putting 
the cupola into commission. 

The choice of a cupola lining is restricted to 
either a brick or a rammed lining, and the merits 
or demerits of the former are well known to 
most foundrymen. The producers of firebricks 
have attained very good results and have recently 
given to the industry bricks with performances 
which leave nothing to be desired—except that 
the price in some instances is prohibitive for 
ordinary cupola work. However, firebricks can- 
not be fitted into the cupola without joints, 
which have always been a source of trouble, 
especially if the bricks have been badly set or 
jointed with unsuitable material. It is well 
known that if two or more pure substances are 
heated together to an elevated temperature, 
mutual solubility will occur. This action, taking 
place at the joints, lowers the average melting 
points of the refractories and this, in conjunction 
with pressure, weight and the action of the slag, 
considerably reduces the efficiency of the lining. 

It is hard to find two cupolas where the con- 
ditions and working performances are alike, and 
what may be considered good results in one 
case may not satisfy others. The question of 
size, melting rate and length of blow enters 
largely into what can be called efficient and 
economical practice; but in the long run 
foundrymen are most concerned with production 
of good hot metal at the spout at a low cost 
per ton. The cost of repairs to the lining must 
also be carefully considered, and it is a fact that 
the money spent on patching material and bricks 
for repairs—apart from the time spent in bring- 
ing back the lining to its proper size—may 
exceed many times the original cost of the 
lining in the course of a working lifetime. 

It was with the foregoing facts in mind and 
also to compare results and costs, that the pos- 
sibility of using monolithic linings for lengthy 
blowing periods, under severe conditions, was 
investigated. 


Cupola Details 

The cupola used for the first experiment was 
a solid-bottomed one approximately 6 ft. 6 in. 
diameter inside the shell. It was stripped of the 
old brick lining with the exception of the out- 
ide course of bricks measuring 44 in., which 
Were left in their original position. A circular 
former 43 in. in diameter was then placed in 
position, allowing for an equal thickness of 
13 in. of rammed lining to be installed. The 
material used was a proprietary monolithic lining 
material supplied by a well-known firm specialis- 
ing in refractories, and was received ready- 
mixed, matured and tempered. Here it is im- 
portant to emphasise that the condition of the 
material before ramming has a direct bearing 
on the ultimate life and efficiency of the lining. 
To be in a good condition the material, 
especially the clayey part, should have been 
allowed to weather in the open air to develop 
maximum plasticity. The siliceous part of the 
mixture should be good ganister. True ganister 
when mined is a very hard rock, composed of 
small angular grains of silica with interlocking 





_,* Extracted from a Paper read before the West Riding of 
Yorkshire Branch of the Institute of British Foundrymen. 


characteristics. It is found in North Derby- 
shire and the Sheffield district. The rock should 
be ground in a mill to the size of large peas 
prior to mixing with the correct proportion of 
bonding clay, sand, etc. 

The actual ramming in respect of the experi- 
ment under review was carried out by means of 
a pneumatic rammer, fitted with a rubber foot. 
The moisture content was controlled at approxi- 
mately 6 per cent. and for building up a 4-in. 
layer was initially used, being well rammed to 
the utmost density. The surface of the layer 
was then roughened to prevent the formation of 
a joint, and subsequent layers were rammed in 
up to approximately 9 in. deep. The template 
should be from 12 to 18 in. deep. The process 
was repeated up to a height of about 6 ft. from 
the bottom bed of the well of the furnace. At 
this height—well above the melting zone—three 
or four courses of circular firebricks could be 
usefully built above the rammed lining. From 
this point up to the top of the charging door 
cast-iron blocks were used to resist the abrasive 
action of the descending charges. 

Drying the Lining 

The next procedure was that of drying out, 
which should be performed with the utmost care. 
It is essential that it should be done very 
slowly, and for the first two or three days a 
current of air should be allowed to pass through 
the cupola to allow the lining to set. A small 
fire can then be placed in the bottom of the 
cupola to induce a flow of warm air; but the 
fire should on no account be allowed to come 
into contact with the lining itself until it has all 
become thoroughly warmed up and most of the 
free moisture evaporated. The next step was to 
stand a row of whole bricks on end in a circle 
inside the lining, and inside this protective ring 
a good coke fire about 9 in. deep was lighted 
and fed with coke as it burned away until a 
temperature of between 150 and 200 deg. C. 
was reached. This was ,maintained until the 
lining was perfectly dry. Then, and only then, 
should the temperature be increased. The fire 
could now be made up to the melting zone and 
the temperature increased to about 1,200 deg. 
C., and then all air inlets at the bottom of the 
shaft—including tuyeres—made up with bricks, 
loam, etc., and the whole allowed to soak for 
as long a period as possible. 

The fire should be allowed to cool down be- 
fore the bottom is opened out, and, when cool, 
the ashes can be raked out and the cupola is 
now ready for the first blow. If the operations 
have been carried out properly, the lining will 
be hard, firm and free from cracks and spalls, 
and have the appearance of a lightly-burned 
firebrick. 

Operating Details 

The cupola in this experiment was put to 
work on June 25, 1936, and the weight of metal 
melted during the first blow was 59 tons 13 cwts. 
and the melting rate approximately 9 tons per 
hour. The effect of the blow from measure- 
ments taken was:—Well, nil, id est, 43 in.; 
tuyere level, 44 in.; 6 in. above the tuyeres, 
45 in.; 12 in. above the tuyeres, 47 in.; 
and higher up, 43 in. Taking into considera- 
tion that this was the first blow in a new lining, 
the above figures can be regarded as very fair. 
On examination, it was found that the lining 
face was solid, sound, and well vitrified. 

Novel Patching Procedure 

After a thousand tons of metal had been 

melted it was found on examination after each 
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blow that while the bricks used for patching 
had dissolved or melted away due to heat and 
slag action, the plastic patching—which was of 
the same composition as the lining—stood out 
in ridges between the remains of the bricks. 
It was realised that if the bricks could be dis- 
pensed with, the melting away could be reduced, 
arid if one composite substance were used the 
mutual solubility would be less pronounced. 

Every furnaceman knows the futility of apply- 
ing thick patches of wet refractory, and it is 
usual to find that where this: has been done the 
patching cracks badly on drying and steam 
generated behind the wet mass forms large 
blisters or cavities, and even before the blast 
is put on, the patches are often loose, when 
fluid slag finds its way behind, with disastrous 
results. The first attempts to overcome this diffi- 
culty were to ball up the plastic and patching 
material into solid lumps about the size of an 
orange. These were allowed to air-dry to avoid 
cracking and were then placed on the core-stove 
floor to dry. They were then used in place of 
bricks and inserted in the patching where a thick 
patch was required. The dry lumps absorb the 
excess moisture and the resultant patch does not 
blister or crack off; moreover all the materials 
used and the lining have similar characteristics. 

The next step in the evolution of the method 
was to use an air-dried unburnt block made of 
the same material as the patching and lining, 
and for this purpose a cast-iron die was made 
and fitted to a machine in the form of a press. 
The die is filled and pressure applied, and the 
plastic block is pushed out of the die from the 
bottom by means of a foot pedal. The blocks 
are allowed to air-dry in a warm place and are 
then ready for use. They are really unburned 
bricks and the slots in the sides and ends are 
to provide a grip when fixing. They can be 
produced very cheaply, and compared with the 
price of bricks, show that a distinct saving is 
effected. 

Overcoming a Weakness 

Since these methods were adopted, further 
developments have taken place and are the out- 
come of experience gained while using mono- 
lithic linings. It has been found that the weak- 
ness of monolithic linings occurs at a point 
between 5 and 7 in. from the face of the lining 
and is due not to the quality of the material 
or the application, but to expansion brought 
about partly by structural conversion or vitrifica- 
tion in the first few inches, and to the fact 
that the unvitrified portion beyond this loses its 
mechanical strength due to movement caused by 
sudden changes in temperature. 

This can be overcome by double lining, and 
this procedure was tried as an experiment in a 
cupola with a rammed lining which had been 
used for a considerable time. By using only a 
small amount of patching after each blow, the 
diameter of the lining was allowed to become 
larger to a mean extent of about 4 to 5 in. 
greater radially than the original 43 in. diameter. 
This served two purposes: (1) The unconverted 
part, or backing where rupture had occurred, 
became strong again owing to vitrification, and 
(2) formed a strong foundation for the new 
lining which was rammed inside the old one. 
This gave, after a few blows, a much stronger 
lining than had been obtained in the first 
instance, and much less material was used. By 
using this double lining method the material was 
vitrified from back to front, so forming a lining 
with the strength of firebrick but without the 
undesirable joints. 


Improving Slag Notches 


A further problem which has been investi- 
gated is the slag hole. On prolonged blows 
with an open slag hole it will be appreciated 
that with slag action there is considerable 
erosion at this particular place, and previous 
to adopting the current practice it was usual to 
find after a few hours’ melting that the slag 
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hole had become so large that it was necessary 
to stop blowing in order to carry out temporary 
repai The method of dealing with this was 
to make a round core-box, 8 in. in diameter, 
and corresponding in length to the thickness of 
the lining. Inside this was placed a round peg 
to form the actual slag hole and a form of 
core was made, using ramming material similar 
to the lining. A number of these refractory 
cores were made and allowed to air-dry and 
were then placed in the bottom of the core 
stove until thoroughly dry. They were inserted 
quite easily and would last for a number of 
blows with practically no further attention ex- 
cept for the cutting away of cold slag after each 


blow. 
Damage to Cupola Linings 

More damage is done by careless charging, 
when first filling up the cupola, than during the 
rest of the blow. In fact, very little damage, 
if any at all, is done to the lining above the 
melting zone during the blow. In front of the 
charging doors the author has a shute which 
slopes at an angle of 45 deg. In filling up, 
the pig-iron and scrap charges are placed on 
this shute and slide gently down into the cupola. 
When the cupola is full the charges are, of 
course, thrown in the usual way. If ordinary 
care is taken to prevent bumping the sides of 
the cupola with the iron, there is no reason why 
a rammed lining should not last a very long 
time, as the scouring effect of the charges pass- 
ing down the cupola is only slight. 

For patching no firebricks are now used in 
this job. The only bricks used are those 
needed for supporting the sleeve made of plastic 
material forming the slag hole. Very little 
patching is required in the well of the furnace, 
and after the slag has been chipped off only 
a thin layer is actually needed. Very rarely 
are blocks needed in this part of the furnace. 
More material for patching is required between 
the tuyeres than in any other part of the 
cupola ; in fact, it has been noted that the melt- 
ing zone has withstood two and three heavy 
blows before requiring attention, whereas in the 
neighbourhood of the tuyeres the material has 
burned back 3 in. or so. When this has taken 
place it is necessary to cut away part of the 
material so as to get a solid foundation and 
then build up again with plastic material and 


blocks. 
Life of Linings 


On the question of longevity, most foundry- 
men will agree that the life of a cupola lining, 
whether monolithic or firebrick, depends on the 
usage. Apart from the damage which may be 
done by careless charging, there are other fac- 
tors which can cause equal if not more damage. 
To work a cupola so that the best all-round 
results may be obtained is to ensure that when 
the blast is put on, it is maintained at the 
correct pressure and volume throughout the 
whole blow. A fluctuating blast, or alternating 
blow—that is, stopping and starting every hour 
or s oes more damage to the lining than 
is generally realised. It has been noted that the 
patching material required is far less after a 
uniform continuous blow, say of 60 tons, than 
after an intermittent blow, say of 40 tons, in- 
volving a stoppage of two or more hours. This 
is attributed to the cooling down of the furnace 
and then, after a period, quickly raising the 
temperature to melting point. This has the 
effect of cracking or spalling the patching, es- 
pecially in the neighbourhood of the tuyeres. 


Influence of Coke Size 

Another bad effect on the lining is caused by 
use of unsuitable coke for the bed. Only large 
coke should be used for this purpose—the larger 
the better. If this be done, the blast will flow 
quite easily between the interstices of the coke, 
thus penetrating evenly into the cupola, whereas 
if small coke be used, it presents an almost solid 
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front to the blast, which is thus diverted to the 
sides of the furnace, causing an oxidising and 
cutting effect detrimental to the lining. Nearly 
all wagons of coke contain some “ smalls,” but 
if the latter be used for the last three or four 
charges, no harm will be done. 

It is much better to have a few large tuyeres 
than several small ones, for the easier the’ air 
can enter the cupola the better. Tuyeres of 
small area are more readily choked. Small 
tuyere openings not only have the effect of in- 
creasing the velocity of the air, but divert it to 
the sides of the cupola. The lining of a cupola 
does not burn back uniformly all the way 
round. It will be found in nearly all cases that 
a cupola will require more material and patch- 
ing in some places than in others, thus showing 
that some irregularity is taking place. One of 
the causes of this is irregular charging—that is, 
charging down one side of the furnace. 

To obtain consistent results from a cupola, the 
following advice may be helpful: —Avoid small 
coke for the bed; keep the tuyeres clear; use 
large-size tuyeres rather than small ones; keep 
blast and temperature regular throughout the 


blow. By applying these precautions, the best 
possible results will be obtained from the lining. 
DISCUSSION 
Retaining Rings 


Mr. Oldershaw’s observations were amplified 
by tables and diagrams on the blackboard, to 
which a good deal of reference was made in 
the course of questions and discussion. 

Mr. H. Forrest inquired whether Mr. Older- 
shaw used anything in the way of a retaining 
ring beneath the firebricks and the iron blocks 
in the higher parts of the cupola, with the idea 
of taking the weight from the lower monolithic 
lining material. He also asked for details of 
the limestone addition per ton and whether Mr. 
Oldershaw had much sand or siliceous matter in 
his scrap. Had he to use any different bricks 
from those formerly used? Did he make any 
provision for venting at the back of the mono- 
lithic lining near to the cupola casing? 

Mr. OLDERSHAW replied that he did not have 
a specially adapted cupola for the experiment. 
It was done with existing cupolas, which had 
been in use at least 30 years. He was perhaps 
fortunate in having eight big cupolas with which 
he had some scope for experimenting. He 
stripped the original cupola to one course of 
bricks up to the casing, and this course would 
be supported on the separate rings at intervals, 
the lining supporting itself. The bricks stood 
partly on the monolithic lining and partly be- 
hind it. There was not a great deal of weight 
and they were largely self-supporting. He used 
the usual quantity of limestone, that is, 40 Ibs. 
per ton. 

There was the usual sand on the pig. He 
melted a quantity of economiser scrap. If cheap 
and dirty scrap were used there was the scouring 
to overcome, so that when using economiser 
material it reduced the limestone accordingly. 
There was no venting whatever. The lining 
must dry properly; it must not be accelerated. 
He actually left one three weeks for this pur- 
pose. It was essential that the lining be 
thoroughly dry before beginning to blow. He 
realised that it was not possible to wait a long 
time in all cases, but it was a matter of getting 
away the steam, which was essential. 

Mr. Forrest asked whether the refractory was 
a very close material. 

Mr. OLDERSHAW said that it was rammed to 
the utmost density. That was why it was 
allowed to stand and set. There was approxi- 
mately eight tons of material per lining, depend- 
ing of course upon its thickness. 

Moisture Control Methods 

In answer to Mr. H. Drewitt, who asked 
whether there was a reliable method of ascer- 
taining when the material was thoroughly dried, 
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Mr. OLDERSHAW said it could be done by boring 
a hole in the lining with a cleaner or sharp- 
pointed tool, and pushing a glass tube or rod 
into the hole. If not thoroughly dried there 
would be moisture on it when withdrawn. 

A MEMBER asked what was the overall thick- 
ness. Could the lecturer give any figures for 
cupolas of smaller diameter? 

Mr. OLDERSHAW replied that it was not neces- 
sary to have the 13 in. of rammed lining that 
he had mentioned in his own experiment. Six 
inches would be suitable for smaller sizes. There 
must be sufficient monolithic lining to be stable. 
A couple of inches would be useless, and opera- 
tion would remove it. The casing of the cupola 
would determine what could be put into it. In 
a general way he would consider that six inches 
would meet the need in many cupolas, but it 
must obviously have sufficient body to carry its 
own weight. 


Conditions for Smaller Cupolas 

Mr. S. W. WIsE (hon. secretary) pointed out 
that the author’s experience had included a num- 
ber of cupolas, but he was dealing with quan- 
tities beyond the capacity of many members. 
Would he recommend monolithic linings for the 
medium-sized foundry? 

Mr. OLDERSHAW pointed out that advantage 
would have to be taken of holiday times when 
the lining could be left long enough to become 
thoroughly dry. It must not be lost sight of 
that the temperature inside the furnace was ct 
least 1,500 deg. C. in the melting zone. He 
allowed three weeks’ drying, but it was not 
essential, as good results could be obtained from 
ten days’ drying. 

Control and Brick Linings 

The BRANCH-PRESIDENT (Mr. Carter) sug- 
gested that if foundrymen took as much care 
with the brick lining as the author had with 
monolithic ones, similar good results would be 
obtained. 

Mr. OLDERSHAW pointed out that brick lin- 
ings had always been a personal bugbear. With a 
brick lining was associated the natural solu- 
bility between the individual bricks which had 
certain physical characteristics, but different 
chemical analyses. The result was that the lining 
began to perish at the joints, and the monolithic 
lining suggested itself. He was not decrying 
bricks, and agreed that good results could be 
obtained thereby. 

Mr. G. W. THORNTON asked how far above 
the melting zone the monolithic lining might 
reasonably be taken. He personally had found 
that good firebricks lasted as long as iron blocks. 
Mr. Thornton referred to the difficulty of hav- 
ing to patch up very early so that the cupola 
would be ready to blow at about 2 p.m. 

In answer to MR. Forrest, who expressed the 
fear that he, personally, had little chance of 
trying the monolithic lining because he could 
not afford to stop three or four days to dry out, 
Mr. OLDERSHAW said plastic blocks would be 
helpful, as they could be made quite thin. If 
they were used for patching, it would be found 
that before one completed the circle it would 
be almost sufficiently dry to allow of immediate 
firing. 

Mr. Oldershaw was heartily thanked for his 
Paper, on the motion of Mr. Squires, seconded 
by Mr. Thornton. It was agreed that the next 
meeting, on December 9, should be an open 
discussion on members’ own foundry problems. 


qj 








Induction-Furnace Crucible Lining: - 

Crucible linings composed of a mixture of 67.5 
per cent. of finely-ground quartz, 12.5 per cent. of 
magilite, 10 per cent. refractory clay and 10 
per cent. ground glass can withstand temperatures 
up to 1,460 deg., states 8. M.- BessEpIn in 
‘* Zwetnyje Metally.”” Crucibles with these linings 
can withstand 330 to 350 melts. 
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lron and Steel Institute 
STATUTORY AUTUMN MEETING 


The Statutory Autumn Meeting of the Iron 
and Steel Institute, which, but for the war, 
would have been held in Cardiff on Sep- 
tember 12 to 15, was held on Thursday, Novem- 
ber 23, at 3.30 p.m., at the offices of the Insti- 
tute, 4, Grosvenor Gardens, London, S.W.1. 
In the unavoidable absence of the President, 
Lord Dudley, Mr. James Henderson (Vice-Presi- 
dent) was voted into the chair. 

The CHAIRMAN, after expressing his apprecia- 
tion of the honour done him, said that all the 
members present would be sorry that the Presi- 
dent of the Institute, Lord Dudley, was not with 
them that afternoon. Lord Dudley was very 
busily engaged on important work for the 
welfare of the country, and he suggested that 
the Secretary should be invited to write to him 
expressing the regret felt at his absence and 
wishing him good luck in the very important 
work which he was doing. 


Minutes 
The minutes of the Annual General Meet- 


ing, held on May 3 to 5, 1939, were taken as read 
and signed as correct. 


Mr. Charles Schwab 


The CHAIRMAN said his first duty was to 
record the deep regret felt by all the members 
of the Institute at the death, on September 18, 
of Mr. Charles M. Schwab. Mr. Schwab was 
well known to them as one of the outstanding 
figures in the iron and steel industry of the 
world. He was Bessemer Gold Medallist of the 
Institute in 1928, and many would remember 
the occasion when he came to this country to 
receive the medal and to invite the Institute to 
visit America. The sincere condolences of the 
Institute at this great loss had been conveyed 
to Mr. Schwab’s family and to the Bethlehem 
Steel Corporation. 

The members stood in silence for a few 
moments as a token of respect. 


Statement by the Chairman 


The CHAIRMAN said the work of the Institute 
was continuing, and the offices at 4, Grosvenor 
Gardens, remained open for the use of members. 
Some change in the ‘activities of the Institute, 
especially with regard to meetings and publica- 
tions, had been necessitated by the war. 

Before referring to this, however, he wished 
to announce that Mr. John Craig, C.B.E. (Vice- 
President), had accepted the Council’s invitation 
to become President of the Institute for two 
years from the Annual Meeting, 1940. Person- 
ally, he knew. that-members would be as pleased 
as the Council to hear of Mr. Craig’s decision, 
and would wish to thank him for doing the 
Institute the honour of accepting the invitation 
extended to him. 

The membership of the Institute had been well 
maintained; figures would be published in the 
spring as usual. There seemed to be no reason 
fo expect a serious fall in numbers during the 
war, since it was hoped that new applicants 
connected with the industry in this country 
would outbalance any falling off in foreign 
membership. Some diminution in foreign 
membership was probably unavoidable, especi- 

y as currency restrictions made it difficult to 
transmit © “scriptions. The Council had made 
reasOnaux orovision for this contingency in 
framing thei financial estimates. In accord- 
ince with Bye-law No. 36, the membership of 
German nationals lapsed on the outbreak of 
war. The ballot list contained the names of well 
ver a hundred candidates for membership and 

Ssociate membership. 
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Finance 

The Accounts of the Institute would, as usual, 
be presented at the Annual Meeting. On the 
present occasion he wished only to assure 
members that the Council were keeping a very 
careful eye on all expenditure. The estimates 
which they had considered that afternoon were 
satisfactory. As a result of the appeal which 
the President issued in May, contributions of 
£13,033 8s. had been received to the House 
Fund, and annual subscriptions of £3,315 2s. had 
been promised from companies. Most of the 
leading companies in the industry had subscribed, 
and, on behalf of the Council, he wished to 
thank them for their generosity. 

At the same time, the Council wished him to 
point out that there was still a very large number 
of companies from whom no contribution had 
been received. There was always a tendency for 
central organisations, and perhaps particularly 
research organisations, to be financed mainly by 
a limited number of companies, but he ventured 
to suggest that the work of the Institute was of 
importance to all who were engaged in the 
manufacture of iron and steel, as well as to 
many who were re-rollers and manufacturers of 
steel products. He hoped that those companies 
also would subscribe, and he would ask mem- 
bers of the Institute who were connected with 
companies to draw their attention to the Presi- 
dent’s appeal and to endeavour to ensure that 
it obtained the support of all members of the 
Federation and all companies connected with the 
industry. 


Research 


The Joint Committees of the Institute and of 
the British Iron and Steel Federation, which 
were part of the organisation of the Iron and 
Steel Industrial Research Council, were continu- 
ing their work. The Alloy Steels Research Com- 
mittee, the Corrosion Committee, the Hetero- 
geneity of Steel Ingots Committee and the Steel 
Castings Research Committee, had all held meet- 
ings since the outbreak of war, and meetings 
had also been held of their twelve sub-com- 
mittees. Programmes for next year were now 
under consideration, and it was proposed that 
the various researches should be continued, and 
in some cases accelerated. These Committees 
were part of the essential organisation for re- 
search. Moreover, they provided admirable 
means for dealing with any ad hoc problems 
affecting the industry, the solution of which 
might be urgent owing to conditions arising 
during the war. He would take the oppor- 
tunity of emphasising the necessity of maintain- 
ing in full all organisations dealing with research 
on behalf of the industry. 


Meetings 

Owing to the outbreak of war, the Autumn 
Meeting, which was to have been held at Cardiff 
from September 12 to 15, had to be cancelled. 
The fact that autumn meetings had been can- 
celled in two successive years was a measure of 
the troubled times in which we lived. An 
excellent programme, with works visits in South 
Wales of outstanding interest, had been pre- 
pared, and 664 members and ladies were expected 
to participate. 

Had the meeting taken place, there would 
have been more suitable opportunity of thanking 
Mr. Hollings, the chairman, and the members 
of the Executive and Reception Committees. 
Mr. Hollings was the moving spirit of the meet- 
ing, and personally he would like to take the 
opportunity of thanking him on behalf of the 
members, who would also wish to join him in 
thanking Mr. Cartwright, the honorary secre- 
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tary, Mr. C. A. Young, the honorary treasurer, 
the managements of the works, and all who 
were assisting in making the arrangements. He 
hoped that they would ask the Institute to visit 
them again after the war. 

The Autumn Meeting next year was to have 
been held in France. He did not think that he 
was indiscreet in revealing that the Comité des 
Forges were proposing to invite the Institute; 
and, although a postponement had become neces- 
sary, no doubt the members would like the 
Institute to express its appreciation to those who 
were once again allies—Monsieur E. Schneider 
(a Past-President), Monsieur Francois de Wendel 
(President of the Comité des Forges), Prof. A. 
Portevin (Bessemer Gold Medallist), and others 
who were interesting themselves in the meeting. 

It was curious to note that a meeting had 
been arranged in Paris for September, 1914. 
That meeting eventually took place after the war, 
and it was hoped that early victory for the 
allied cause would make it possible for the Insti- 
tute to have a meeting in Paris soon. 

Arrangements for meetings next year had not 
yet been completed. The Annual Meeting 
would be held as usual, probably in London, at 
a date to be arranged, and it was proposed to 
hold meetings in the main centres of production 
in order to give ample opportunity for technical 
discussion. It was hoped also to continue hold- 
ing joint meetings with local societies, as had 
been the practice of the Institute in the past. 


Publications 

The “ Bulletin of Abstracts” was being pub- 
lished each month as usual. 

Vol. I of the Journal for 1939 was pub- 
lished in the summer; the second volume would 
be issued in January. Arrangements for next 
year were not yet complete, but it was hoped to 
publish Papers and the Journal as usual. 


Symposium on Blast-Furnace Practice 

The Symposium on Blast-Furnace Practice 
which was to have been held during the Annual 
Meeting next year had been postponed. It was 
hoped that Mr. Clements and his Committee 
would resume their work immediately the war 
was over. The very favourable reception which 
had been accorded to the Symposium on Steel- 
making, held two years ago, left no doubt as to 
the value of such meetings, in which practice 
all over the country was discussed. Copies of 
the proceedings of the Symposium on Steel- 
making were available. 


Joint Library 

The Joint Library of the Iron and Steel Insti- 
tute and the Institute of Metals was continuing 
its usual activities and was, he was glad to say, 
being widely used by members of both Insti- 
tutes. There was some falling off in the loan of 
books during the first weeks of war, but the 
demand was now on pre-war level. Licences 
had been granted to obtain foreign periodicals, 
including German technical journals. The 
Information Department was also operating as 
usual. 

Prizes and Scholarships 

The Council would continue the award of 
prizes for suitable Papers. For a number of 
years the Williams Prize, usually to the value of 
£100, had been awarded to the author of a Paper 
of practical interest, and Capt. Ablett had 
generously promised to renew his prize of £50 
for a Paper on steelworks engineering written 
by a junior engineer. The Council hoped that 
candidates would submit Papers as usual; Papers 
should be received before the end of January. 
Carnegie Scholarships of £100 would be awarded 
as usual. 

Award of Carnegie Scholarships 


The SECRETARY announced that the following 
Carnegie Scholarships had been awarded:— 
F. L. Gillemot, Technological Institute, 
(Concluded on page 388.) 
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Core-Shop Control 


BIRMINGHAM VIEWS ON Mr. J. J. SHEEHAN’S PAPER 


The Birmingham, Coventry and West Mid- 
lands Branch of the Institute of British Foundry- 
men held its second meeting of the session in 
Birmingham on November 24. The Branch- 
President (Mr. A. Tipper, M.Sc.) was in the 
chair, and a hearty welcome was extended to 
Mr. T. Makemson, Assoc.M.C.T., General Secre- 
tary of the Institute. 

Mr. J. J. Sheehan, A.R.Sc.I., gave a résumé 
of the Paper he presented to the International 
Foundry Conference last June on “Core Shop 
Control,” with a view to a general discussion. 
The Paper was printed in full in our issues of 
June 15, 22 and 29. 


In opening the meeting, the BRANCH-PRESIDENT 


described the subject as one which called for 
close thinking, but which, at the same time, gave 
everyone an opportunity of airing his views. 
Mr. SHEEHAN remarked that he intended to 
emphasise the points in the Paper which were 
particularly interesting to those controlling the 
Austin Company’s foundries, in the hope that 
they would be of service to members generally. 
The trouble, which was mainly due to fins seri- 
ously cutting down production, arose originally 
through the use of a uniform-grain sand. After 
dealing with the control of materials and the 
mathematical calculations made in connection 
therewith, he outlined the influence of grain size 
on permeability, expansion, sagging, and dimen- 
sional accuracy, and concluded by making a 
comparison between plumbago and silica flour 


washes. 
DISCUSSION 


Opening the discussion, the BRANCH-PRESIDENT 
observed that, so far as he was aware, there 
had been no serious criticism of Mr. Sheehan’s 
fundamental ideas on the subject of “ fitting in.” 
In fact, the theory was borne out by practice, 
which was the final test. The actual conditions 
in the core shop and foundry in which Mr. 
Sheehan carried out his work might not apply 
in many other cases, but the principles on which 
the experiments were based would apply. He 
had carried out a number of tests on a mixture 
of silica sand, moulding sand, and naturally- 
bonded sands, and it was surprising how little 
effect was produced on the permeability by add- 
ing 25 per cent. fine red sand to silica sand of 
an average grain size of between 60 and 100. 

_He did not entirely agree with Mr. Sheehan’s 
views On core washes, which he thought were 
distinctly helpful, particularly on cores where 
drying took place slowly. He thought the hard- 
ness and air resistance were improved by a thin 
coating of wash. In such cases he considered 
a core wash was justified and was the best way 
of controlling the surface of the core. In re- 
gard to ‘core drying, the important thing was 
the relative humidity of the atmosphere. 


Finish on Light Castings 

Mr. A. J. SHore asked for Mr. Sheehan’s 
opinion on the best way of getting a good finish 
on cores for light castings of, say, 4-in. section. 
Was it only possible by using fine-grain sand, 
or a mixture of fine and coarse sand, or could 
a smooth finish be obtained with a core wash? 
If the latter, was it better to use a silica flour or 
graphite wash? 

MR. SHEEHAN pointed out that while Mr. 
Tipper said he did not agree with him about 
core washes, yet he said they were justified from 
the point of view of economy. That was exactly 
what he (Mr. Sheehan) had said. He used a 
wash because the use of an addition of silica 
flour to the extent of 10 per cent. was not 
economical. He was using washes under protest 
because it was an additional expense. Core 
washes were a necessary evil, and he was look- 


ing forward to the time when he would not 
have to use them. Mr. Tipper was right when 
he said that any grain finer than 2 of the unit 
would affect permeability. The more it was less 
than #, the more marked was that effect. It 
was possible to conceive that the mixing of 
silica sand and moulding sand did not affect 
permeability. 

He differed from Mr. Tipper in regard to 
chemical additions to cores. By dealing with a 
minimum of materials in a foundry they were 
making for closer control. He did not like 
using half a dozen sands or half a dozen irons. 
He thought most castings could be made from 
one iron in the cupola by modifying it with 
suitable additions. The same was true of core 
compounds, which should be cut down to a 
minimum and modified where necessary accord- 
ing to climatic conditions. It was possible even 
to avoid such modifications by controlling the 
atmospheric conditions in the core shop. By a 
minimum of basic operations and using a mini- 
mum of materials they would make for closer 
control and economy. 

In replying to Mr. Shore’s query, Mr. Sheehan 
presumed that in order to run such a section 
a high-phosphorus iron would be used. Then 
he would definitely suggest that a fine sand be 
used. A mixture of two fine sands would be 
better still, As a wash he would definitely re- 
commend plumbago in preference to silica, 
except from an economic point of view, because 
plumbago gave an infinitely better finish. 

Coal-Dust Additions 

Mr. G. R. SHOTTON pointed out that Mr. 
Sheehan attributed expansion defects to the use 
of equal-sized grains of sand. Did he know of 
any other factor which caused that defect? In 
making a heavy casting Mr. Shotton had found 
that, by reducing the amount of coal-dust, that 
defect had also been reduced. In mixing sands 
should the sizes be as near as possible to the 
figures given? 

Mr. SHEEHAN pointed out that while additions 
of coal-dust were made to moulding sands with 
a view to eliminating the defect in certain cir- 
cumstances, the coal-dust might be burned out, 
leaving only the sand. In the case of a heavy 
section cast at a high temperature it would be 
advisable to use a mixture of silica sand, and 
he would be much better off without any coal- 
dust at all. 

In reply to a question by Mr. J. Hirp, Mr. 
SHEEHAN contended that coal-dust could be suit- 
ably graded to give a fitting-in size which would 
be influenced, of course, by the size of the cast- 
ing which was being made. He thought it was 
undesirable to use fine coal-dust for a heavy 
casting. If coal-dust was used, and it was smaller 
than 2 of the major sand grain, it would 
certainly lead to burning-in. Settling-out diffi- 
culties could be dealt with by chemical additions 
to the wash. 

Desilting of Sand 

Mr. F. J. Coox, after congratulating Mr. 
Sheehan on his Paper, which he said was of the 
greatest importance to everybody connected with 
foundry work, remarked that little had been said 
concerning silt, and how far one could go with 
desilting. Sometimes he thought it was carried 
too far. He knew of a foundry where the whole 
of the core sand was returned for use as mould- 
ing sand, and there was little foundry waste to 
be sent away. 

Mr. SHEEHAN agreed that desilting was most 
necessary and very expensive. The recovery of 
core sand for moulding was ideal, but, unfor- 
tunately, in his company’s foundry, cores were 
really excessive and -castings complicated, so 
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that they had more core sand than was required 
for moulding. 

Mr. Sheehan having been accorded a hearty 
vote of thanks, Mr. TipPpeR announced that 
members would be glad to hear that Mr. 7. 
Makemson, the General Secretary, would like ‘o 
address them. 

Carrying on the Institute’s Works 

Mr. MAKEMSON said that his visit to Birming- 
ham was due to the fact that he was trying to 
visit most of the Branches which were carrying 
on under the difficulties associated with the war. 
At the outbreak of hostilities many technical in- 
stitutions almost closed down immediately, but 
the President of the Institute, Mr. W. B. Lake, 
wisely took the attitude that they should carry 
on. The past three months had proved the 
wisdom of that advice, because the problem had 
been largely solved by the members themselves. 
The latter had indicated that they were desirous 
of continuing to meet. At a time like the 
present, members probably felt there was more 
need for meetings than there was in normal 
times, because most people were finding them- 
selves up against new problems or new condi- 
tions. Therefore, most of the Branches of the 
Institute were endeavouring to continue their 
work. In nearly every case, however, syllabuses 
had had to be revised, but it had been remark- 
able how many Branches had settled down cheer- 
fully and were determined to carry on. 

The Institute was endeavouring to continue all 
its activities, and gradually would get back to 
normal. In order, however, that it could con- 
tinue to render useful service to the industry the 
support of members was essential. Therefore, 
he asked members who felt tempted to ignore 
Institute effort for other things, not to do so. 
He appealed to all members to give the Institute 
their support so that it could continue its use- 
ful work during the war and emerge as strong, 
if not stronger, from it. He recalled that during 
the Great War the Institute increased its mem- 
bership. 

Finally, Mr. Makemson congratulated the 
Birmingham Branch upon doing what they had 
for a long time tried to encourage Branches 
to do, viz., discuss the Papers given at the 
annual conference. Mr. Sheehan’s Paper was 
an excellent example of the application of the 
scientific principle to a practical problem. 

Thanking the General Secretary for his en- 
couraging remarks, Mr. Tipper recalled that 
the Branch Council had decided to carry on 
without the help of the General Council. Bir- 
mingham members did not want to feel that 
all the past work of organisation was to be 
wasted. Once a break was made it was difficult 
to get members together again, and it would 
be a national calamity if such a splendid 
Branch ceased to function. 


lron and Steel Institut 
(Concluded from page 387.) 


Budapest, Hungary, £100 in aid of a research on 
the influence of the base material and manu- 
facturing procedure on the fatigue of wire ropes. 

T. P. Hoar, Metallurgical Laboratories, 
Cambridge University, £100 for a study of the 
conditions leading to intensive corrosion. 

A. Latin, Department of Metallurgy, Man- 
chester University, £100 for a critical review of 
existing knowledge concerning the structure of 
ingots. 

G. Parker, the University, Leeds, £100 in aid 
of a research on the oxidation and scaling of 
steel. 

The CHAIRMAN said the meeting must have 
established a record for brevity. He thanked 
the members for their attendance, and said it 
was desired to emphasise that the activities of 
the Institute would be carried on to the fullest 
possible extent. 
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Elimination 


FOUNDRY TRADE JOURNAL 


of Wasters 


SUGGESTIONS FROM LANCASHIRE FOUNDRYMEN 


The November meeting of the Lancashire 
Branch of the Institute of British Foundrymen 
was devoted to the consideration of wasters, to- 
gether with a survey of non-ferrous melting 
problems. Mr. A. L. Key was in the chair. 

Mr. A. SUTCLIFFE opened the discussion by 
describing an example of a fast cone headstock 
made several years ago and weighing about 
9 tons. It was assembled in the ordinary way. 
All the vents were quite clear, and it was made 
in a core, although the majority of such head- 
stocks were not. About two barrow loads of 
cinders were used, and there was no pipe to 
them; the casting was flat and there was no out- 
let. In Mr. Sutcliffe’s opinion, the cinders were 
the cause of the casting being a waster. The 
moulder used no vent, because he could not see 
anywhere to take it off. In the particular shop 
concerned no risers were put on castings. When 
the job was cast and everything was quite clear, 
suddenly metal came up the runner, amounting 
to about 4 or 5 cwts. There was no metal in 
the vents, and the drawbacks had disappeared. 
That was the fault. 


A Venting Failure 

Mr. Sutcliffe then referred to a casting (a 

sketch of which is shown in Fig. 1), the cores 
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for which depended from the top. This cast- 
ing was 14 ft. long and 4 ft. wide, with a 3-in. 
section thickness. He was invited to visit the 
foundry which made it and express an opinion 
as to the cause of some wasters. The foreman 
stated he was not present when the casting 
started to blow. The speaker, having ascertained 
that the core was of loam, examined the grid; 
this was satisfactory, but very massive, as it had 
to carry the core in the top, whilst studs were 
added to bind it. As they were busy with a 
replace casting, he examined the process. The 
loam work was in position; the arbour was set 
and ramming was in progress. He drew the 
foreman to one side and told him to look at the 
man ramming the cinders. The man was part- 
ing all the cinders in the narrow part of the core. 

It was a parallel case to the fast cone head- 
stock; the gas could not get away. His advice 
was to use oil sand. When ramming up in 
loam it was only natural that the man would 
part the cinders; no air got across because no 
tubes were provided. Oil sand was used with 
1 jin. tubes, and as far as he was aware, there 
had been no wasters since. The casting weighed 
close upon 5 tons. 

In the case of a third example (Fig. 2), two 
castings had been made, and T-slots should have 
been used so that, primarily, it was a metallur- 
gical question. It was also a question of 
whether the draughtsman or the moulder was 
at fault, because tooled work required to be 


made face downwards. There should have been 
a riser, T-slots inserted, followed by machining 
down to the solid. It was only natural there 
should be big holes. The inside was ribbed, and 
the blacking came up to the top, just as hap- 
pened when running an open box part. If he 
had had to make it, he would have put on two 
risers, still retaining the T-slots, and when it was 
cast, he would have a shank of metal for each 
to pour into the risers when the runners were 
set, thereby effecting proper feeding. He be- 
lieved it was possible to put one’s hands into 
some of the cavities shown in the wasters. If it 
had been cast with a T-slot and a tool to rimer 
it to make it straight, he thought that would 
have been all that was necessary. 


Pressure Through Risers 

Mr. H. Haynes remarked that Mr. Sutcliffe 
had stated his preference for risers, while the 
firm in question had never put on a riser all the 
years he had worked for them. A second point 
concerned pressure put on castings as from the 
running of the castings in order to get them 
solid at the top. He believed in applying pres- 
sure in such cases. The core would not elimi- 
nate sponginess, and therefore he thought that 
pressure was an asset in obtaining soundness in 
the iron. He suggested building the runner as 
high as possible in order to impose pressure on 
the casting, and also to eliminate the risers, un- 
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less a riser was needed to allow of rod-feeding. 
So far as using fresh metal for the purpose of 
pouring into the risers, unless the conditions 
were still favourable for feeding, it would be 
useless. 

Mr. SUTCLIFFE observed that, with risers, they 
all knew that pressure was involved. If one were 
casting a cylinder, some head would be included 
(it would not be called a riser) to make it solid 
below. It was the system of the shop to elimi- 
nate risers, even though a wide variety of cast- 
ings was made. They were thoroughly accus- 
tomed to machine-tool work. When a riser was 
not used, there was always so much pressure on 
the job that it would lift the weights off if there 
were insufficient of them in position. 

Mr. R. YEOMAN referred to the example 
shown in Fig. 2, and suggested that, in view of 
the troubles Mr. Sutcliffe had described, the job 
must have been cast with the T-slots in the top. 
With the heavy ribs drawing away from the T- 
slots in the top, it would give the large amount 
of porosity experienced. He failed to under- 
stand, when the casting was made with the T- 
slots in the bottom or in the side, and the slots 
were machined out of the solid, why there 
should be all the troubles mentioned. If the 
T-slots were cast in the bottom, the weight of 
the casting would ensure their soundness. If 
they had been cast on the side, he would have 
thought that denseners would have cured the 
trouble. 
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Mr. ALEXANDER inquired whether uneven dis- 
tribution of metal was caused owing to T-slots 
not being cast in. He understood this was a 
very bad fault. Thicker metal in one place as 
contrasted with another tended to develop 
porosity, he understood. 

Mr. SUTCLIFFE agreed and said the running 
was from the end most remote. Naturally the 
7-in. square pieces were the last to fill. All the 
walls and the bars were drawing metal from 
these square pieces, causing uneven distribution 
of metal. 

Mr. Haynes asked whether the cleanest iron 
was not farther away from the runner than 
near it. He understood the example referred to 
was about 10 ft. long and required to be cast 
as hot as possible to ensure that the metal 
filled a mould of such capacity. 

Mr. SUTCLIFFE said the job weighed five or 
six tons. 


Coring Ruled Out 

Mr. HAYNES remarked that some firms did 
not desire to have slot cores cast in order to 
reduce machinery difficulties. Sometimes they 
were made in segments. Because, in some cases, 
a long narrow-grooved core might be twisted, 
it was preferred when sending a pattern to the 
works to machine it out rather than to core out. 

Mr. H. V. GRuNDy asked what was the depth 
of the section shown. Were there any facings 
on the side? 

Mr. SUTCLIFFE replied that the depth was 
4 ft. The job was not open on the bottom side 
and there were facings on the side. 

Mr. GRunpby, judging from the illustration, 
thought that the casting had been cast the wrong 
way up. He could not understand why it should 
be made that way. Generally speaking, in a 
shop other than a machine-tool shop, there 
would be no two considerations as to which 
way it should be cast. Soundness could be defi- 
nitely obtained by having either a straight slot 
core or a T-slot core. If a T-slot core was used 
he did not think much difficulty would be 
experienced. Having listened to what had been 
said, he thought it had been definitely assumed 
that it was a “draw.” It would be interesting 
to learn if any dirt showed on the top side of 
the casting, or whether it was really a segrega- 
tion. The casting would have been better made 
in the reverse sense. If there was a vertical 
face on the side of the casting, and it was 
vented, it would eliminate the possibility of 
blowholes. 


Steam Feeding 

Mr. R. A. JONES remarked that when T-slots 
were cast into the top of a casting it was neces- 
sary there should be a Brinell test of 180 to 
200. Therefore, the other side had to be cast 
down. The foundry with which he was asso- 
ciated did a quantity of this work. The only 
way in which the difficulty could be overcome 
was to chill all faces beneath the slots. The 
use of hot metal and large risers was essential 
and steam feeding was an advantage. 

Mr. GRUNDY recalled that members had seen 
some very good examples of steam feeding on 
the occasion of a works visit last year. He 
wondered whether, in the particular case under 
consideration, steam feeding would have had the 
same effect on the casting as they had observed 
in those examples, where the castings were of 
a solid type with no cores in. To his mind, 
a difficulty existed in always obtaining efficient 
steam feeding where there were cores, but in 
the case of solid metal the desired effect would 
be obtained. 

Mr. Jones said it was found that by steam 
feeding, where several cores were present, the 
risers and the runners expanded rapidly, which 
helped to close the grain. 


Cinder-Bed Troubles 


Mr. A. JACKSON said that Mr. Sutcliffe had 
ascribed the fault in the first example to cinders, 
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and a similar fault was rectified in the second 
example by venting. Was it not possible that 
it was not the cinders which were at fault in 
the first example, but the fact that the air could 
not leave the bed quickly enough for them to 
be of any value? The full value of the cinders 
would be obtained by getting the maximum 
amount of air away from them. 

With regard to the third example, Mr. Haynes 
had pointed out the importance and value of 
pressure. If a riser took away the pressure 
there would be less danger of lifting the top 
or causing any side distortion. The remedy 
which Mr. Sutcliffe had applied was one, he 
believed, which was first taken some 10 or 15 
years previously. The point was the futility of 
hot metal being used in a light riser only 
and fed by a rod, but the value of having a 
runner and a riser and pouring the hot metal 
steadily from runner to riser, or vice versa. 
This was one of the most valuable methods of 
obtaining sound castings. 

With two large risers and a runner associated 
with a plentiful supply of hot metal, if there 
was slow pouring down a riser the part between 
the risers was the last part of the casting to 
solidify. By letting the metal pass from riser 
to riser, it would be found eventually that the 
hole which would otherwise have to be filled 
with cement had been filled in with good clean 
iron. By this method the shrinkage area became 
gradually less and less until actually there was 
feeding through a pencil runner. This involved 
a certain amount of calculation, otherwise the 
casting would be spoiled. If this result could 
be achieved then the part through which there 
was the running was bound to be solid. 

MR. SUTCLIFFE was pleased that the headstock 
question had been answered by Mr. Jackson. 
Cinders had been used, but as soon as the bed 
was filled with air, it could not escape. Had 
there been a means for the air to escape, there 
would have been no waster. 


Crucible Furnace Timing 

Mr. A. JACKSON said the firm with which he 
was associated had, along with other melting 
units, six pit fires. Each of these pit fires held 
a crucible capable of containing 250 Ibs. of 
brass, bronze or similar metal. There was also 
a considerable amount of aluminium-alloy cast- 
ing, of which he had brought a few examples 
for inspection. The separators he exhibited were 
a good general line as to weight. There were 
five or six in a box, cast with metal from a 
50-Ib. pot. The way they formerly used to 
melt the aluminium alloy was in a crucible of 
150 Ibs. brass capacity which was just capable 
of holding about 50 Ibs. of aluminium alloy. 
After melting it would be lifted from the fur- 
mace, put in a two-handed shank, and then 
carried away to cast the moulds. With such 
a system they could melt with a coke consump- 
tion of about 50/50; they were doing fairly 
well if they melted with less, though that was 
possible by devoting careful attention to the 
operation. The difficulty was consistently to 
melt in half an hour. The metal usually was 
melted in that period, but when acceleration 
was essential the process generally took 45 
minutes and sometimes an hour or more. They 
then had to wait until the metal was hot enough. 
The explanation given by the furnaceman was 
generally related to climatic conditions or the 
size of the coke. 

Later Morgan coke-fired tilting forced-draft 
furnaces were installed. These took the same 
size of crucible as the pit-fires but the crucibles 
were fixed in the furnaces at the top, resting on 
a stool at the bottom. The metal was poured 
out with a spout into any suitable type of 
crucible for casting purposes. 


Preheating Crucibles 
.The method worked very well for brass, and 
naturally it was desired to extend it to alu- 
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minium alloys. Since then the pit fires had been 
abolished. An attempt had been made to melt 
the aluminium alloys in a 250-lb. crucible. The 
melting was simple, but it was found that, 
when they wanted the cast and poured the metal 
into another crucible, the crucible required 
heating to sufficient temperature, otherwise 
short-run castings made their appearance. 
That was the first problem. 

Could any system be detailed by which the 
temperature of the carrying crucible could be 
raised in an economic manner? No satisfac- 
tory solution had been found yet. It was later 
decided to try another method. The 250 Ibs. 
fixed crucible was taken out, and a similar prac- 
tice to that adopted for pit fires was instituted. 
A 150-lb. crucible was used, and, when the cast 
was melted, it was lifted out, put on the stand 
again, and then carried on as before. The dif- 
ference noted was that while the coke ratio was 
probably 10 lbs. better for every 50 Ibs. of cast- 
ings, it was possible to cast almost to a time- 
table of 20 or 25 min. without trouble. Could 
any member suggest a better way of melting 
than the one described? That was Mr. Jack- 
son’s second problem. 


Remelting Unorthodox Scrap 


Under present circumstances it was not always 
possible to obtain necessary materials with a 
facility similar to that prevailing in normal times. 
It was necessary to discover whether there were 
equally satisfactory ways of doing the same 
thing, and material might have to be used con- 
cerning which, in ordinary times, doubt might 
be entertained. 

A considerable amount of work was being 
done with silicon alloys, using generally an alloy 
of 87 per cent. aluminium and 13 per cent. sili- 
con, without any trouble. The only problem 
in connection with that class of work was the 
necessity to find in every case the actual melting 
temperature and work with a pyrometer. The 
closer the process was controlled by the pyro- 
meter, the better the results. With a regular 
section it was probably possible to work to 20, 
30 or 40 deg. C. of temperature, and obtain the 
desired results. 

Mr. Jackson then exhibited a casting which 
was very thin in one part and thick in another. 
The top section had to be worked open, and it 
was necessary to avoid the formation of little 
holes in the thick section, which was afterwards 
drilled out. The casting had to be cast within 
10 or 20 deg. C. of temperature, or it could not 
be a good one made in the particular material. 

Another section was rather different, though it 
had thick and thin sections. It was necessary 
to work to within 5 or 10 deg. C. in order 
to ensure good castings. With the war occur- 
ring, it was necessary to look around for pos- 
sible alternative supplies of material, and it was 
found that there was an accumulation at the 
works of silicon-alloy die-casting scrap.. An 
attempt was made to melt it and cast the par- 
ticular specimen exhibited. It appeared neces- 
sary to make it a little hotter in the melting pro- 
cess than ordinary silicon alloy in order to 
make sure of running the castings. When the 
castings were run, they were found to be rather 
better than was anticipated; they filled the mould 
very well. But when the runner was broken 
off, instead of there being a verv fine close grain, 
there was a very open crystal fracture. The 
crystals were very large, being like zinc. It was 
found that some of the castings which should 
have been fairly strong broke off between the 
fingers when grinding. This was the third 
problem. Did anyone know a way of modify- 
ing silicon alloys so as to restrict the increase 
of grain size of the crystals? 

To sum up, the three problems were: —(1) A 
method of preheating small crucibles for alumi- 
nium alloys used for conveying metal from a 
tilting furnace to moulds for castings. (2) Better 
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methods of melting aluminium than the one 
stated. (3) How. could die-cast silicon alloy 
scrap be modified to prevent recrystallisation 
when sand-cast? 


Bale-Out Furnaces 

Mr. PoTrer remarked that his foundry used 
a bale-out furnace for melting aluminium. As 
Mr. Jackson’s castings demanded a casting tem- 
perature of 720 deg. C., that type: of furnace 
should be satisfactory. Steel ladles were used in 
his foundry. The metal was made as hot as was 
necessary in the bale-out furnace, which had a 
wide open top, and the steel ladles were dipped 
in. He believed there were plumbago ladles 
which could be made red-hot. When the metal 
was lifted out, the men had not far to walk 
to the moulds. The metal was actually heated 
to a higher temperature before putting in the 
ladle, because the temperature of the aluminium 
fell fairly quickly. Very few short-run castings 
occurred when the metal temperature was kept 
to the pyrometer reading. 

Mr. E. LONGDEN asked for the analysis of the 
metal. 

Mr. JACKSON replied that it was 83 per cent. 
aluminium, 3 to 4 per cent. copper and the 
remainder zinc, plus a slight quantity of lead 
in the make-up. The casting temperature was 
720 deg. C. maximum with a range of 20 deg. 
The silicon alloy was an 87/13 alloy, which 
was cast without difficulty at 580 to 620 deg. C. 
The die-cast silicon alloys worked out at about 
70/30. 

Mr. SUTCLIFFE, Jun., stated, that, for a short time, 
he had had charge of three furnaces of 180 Ibs., 
250 Ibs. and 450 lbs. respectively. One furnace 
was of Austrian origin, and he drew a diagram- 
matic sketch of the construction. The linings 
would last about 8 weeks, and, as far as he 
knew, were the only expensive part of the fur- 
nace. It held 180 lIbs., and melted brass in 
20 minutes. It would melt 180 lbs. of iron in 
just over 30 minutes. 

In reply to a query, Mr. Sutcliffe thought 
the air pressure was about 12 in., and the coke 
used would probably amount to about three full 
riddles. There was no feeding afterwards. The 
crucible was put in and was filled up to the 
top, and the timing was excellent. 

Mr. G. C. STUDLEY said it was usual to warm 
up the ladle in the pre-heater section of the 
tilting furnace after the muffle ring had been 
temoved and it could be warmed up to a suffi- 
ciently high temperature so as to cast jobs 
with very little loss in heat. This loss depended, 
of course, on the distance the metal had to travel 
from the melting furnace. He thought this was 
the usual practice for bringing up ladles. 


Crucible Preheating Methods 

Mr. JACKSON said that for ordinary brass the 
method of taking the pre-heater out and putting 
in the crucible had been adopted. With 
aluminium the opposite procedure was found 
satisfactory. In order to get the required 50 Ibs. 
it was necessary to keep feeding. The difficulty 
was to heat the pot at the time of feeding and 
keep the top on. 

Mr. SUTCLIFFE, Jun., mentioned an alternative 
method, consisting of rigging up a small oil- 
fired burner and so heating the pot. This was 
fairly standard practice. 

Mr. W. N. Cook doubted whether Mr. Jack- 
son would ever have a sound casting with so 
high a percentage of silicon. He personally was 
very doubtful if such an alloy was used in die- 
casting practice. 


Modifying Aluminium-Silicon Alloys 

Mr. A. PHILLIPS suggested that for melting 
aluminium alloy, 3L5 or the like, when sound 
castings and quick melting were required, the 
use of an oil-fired rotary furnace would be 
satisfactory. If Mr. Jackson would get a 
wrought-iron ring and line it with firebricks, 
and use a gas burner or oil-firing burner, he 
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could heat his pots quite easily, and it would 
be an advantage to do so in this way. If con- 
tinuous pouring was wanted, instead of stopping 
the melting, heating of the pots in a circular 
ring with either gas or oil was to be commended. 

The aluminium-silicon alloy example ex- 
hibited was typical of an unmodified structure. 
Aluminium-silicon alloy owed its properties to 
its modification. This gave a fine granular frac- 
ture when it was broken, and it was tough. 
If unmodified, the structure presented large crys- 
tals and was brittle. There were also white 
specks on the casting; this was a typical illus- 
tration of the fact that modification had re- 
verted. Mr. Jackson had asked which was the 
best method of modifying the alloy. In the 
first place, it was a die-casting, and die-castings 
were sometimes made in unmodified metal ; 
in fact, gas was introduced in some cases to 
obtain solid castings. 

There were five or six ways to modify the 
alloy, one being to add a small amount of 
metallic sodium, varied according to the state 
of the unmodified metal. For completely un- 
modified metal about 3 ozs. to 100 Ibs. would 
be necessary. A rod with a cup at the end 
was used, and the piece of sodium was put into 
the cup, which was then immersed in the metal. 
It was advisable for the operator to wear 
glasses in case any of the sodium blew back. 

In order to prove complete modification, a 
small amount of the metal could be run into 
a sample, then after being dipped in water it 
could be tested by bending. The toughness and 
fracture would show whether the metal had 
been modified -or not. 

Ordinary sodium carbonate thrown on top 
would effect modification, but it would be neces- 
sary to use a higher temperature than was the 
case when using sodium. 

If there was trouble caused by inability 
to modify the metal when the modifier had been 
added, it was probably due to too much silicon 
present. The only remedy was to dilute with 
pure aluminium, bringing it down to between 
10 and 13 per cent. Unless one had a long 
experience it was far better, when working with 
silicon alloys, to work with the lower percentage 
of silicon ; with around 7 to 74 per cent. silicon 
there was less trouble experienced than when 
working with between 10 and 13 per cent. sili- 
con. 

Mr. W. N. Cook asked whether Mr. Phillips 
thought it was possible to sand-cast with 30 
per cent. silicon, which Mr. Jackson gave as 
satisfactory. 

Mr. PHILuipes did not think it would be prac- 
ticable to sand-cast with 30 per cent. silicon, 
because the crystal structure would be quite 
large and very brittle. 

Mr. J. Hitt did not think that the 30 per 
cent. silicon alloys had been investigated ; the 
usual alloy had somewhere between 7 and 13 
per cent. At 30 per cent. there was an entirely 
different phase of the aluminium silicon. He 
thought it was practically impossible as a com- 
mercial proposition to make aluminium-silicon 
alloys at the present time above, say, 20 per 
cent. silicon. 


Gating Aluminium Alloy Castings 


Mr. A. SUTCLIFFE mentioned that he had seen 
Operators in two districts actually running when 
casting aluminium, and, moreover, they had had 

lways twice the weight of the casting to carry. 
He wondered whether that practice had been 
bolished. It seemed rather odd that nowadays 
man should have to carry twice as much metal 
s Was required. 

Mr. A. PHILLips said there were many cast- 

gs with no more header, and no more runner 
n them, than there was in the case of an ordi- 
‘ary iron casting. The methods and moulding 
echnique had been so improved in regard to 
iluminium alloys, and the material itself had 
oeen sO much improved, that it was possible in 
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certain instances to have at least as much head 
and as much runner on an aluminium casting 
as on an ordinary iron casting. There were 
other metals, for instance manganese bronze and 
copper, with which it was necessary to use three 
times as much head of metal. Ordinary alumi- 
nium-silicon alloy was unquestionably the best 
and easiest alloy foundrymen ever had to handle; 
box-shaped castings of thin section and intricate 
shape could be cast in it, and left to the next 
day, then taken out of the sand. In the case 
of other metals, it would be necessary to break 
all the core irons and everything else, imme- 
diately after casting, to relieve contraction. It 
could be welded by the acetylene flame, by 
using a rod of the same material, and if a 
machine man drilled holes in the wrong places, 
they could be readily filled up again. There was 
no doubt it was the best of the aluminium 
alloys for the foundryman. 

Mr. JACKSON, replying to Mr. A. Sutcliffe, 
said that to obtain a really clean casting it was 
necessary to have hot metal and a small pencil 
runner. The smaller the riser, provided it was 
one which did not shrink, of course, and the 
aioe the metal, the cleaner the casting would 

C. 

With 3L5 the runner must be in relation to 
the existing temperature. With aluminium 
alloys there was a temperature beyond which it 
was not possible to go unless a quantity of gas 
was put into the metal, if it was desired to cast 
at the lowest possible temperature at which a 
well-run sound casting could be obtained. Con- 
sequently, if there were little runners, the dress- 
ing shop was saved something, but there would 
be trouble in other ways. By increasing the 
runner to a reasonable size, it was possible to 
cast with stiffer metal; nor was it necessary to 
spend so much time in raising the metal to the 
higher temperature. This was the reason why 
the non-ferrous foundry usually had such large 
runners on the castings. 


Cylinder and Other Castings 

Mr. R. YEOMAN wanted to know the most 
efficient way to produce a job from the blue 
print to the black casting. Was it to make a 
pattern or core box? Was it to make it in dry 
sand? The example he was referring to was 
not a straight draw, but had a small ridge round 
the bottom. 

His second query related to a cast-iron cylin- 
der. He had never made an air-cooled cylinder 
until a little time ago but he had since had to 
produce a few hundreds of cylinders and cylin- 
der heads. The jobs were not easy to handle 
and produce at a competitive price. Some 
foundries which had the necessary plant and 
labour made a very good job of them. He 
made a start and an output was reached which 
satisfied the machine shop. Numerous problems 
were associated with such matters as metal, stan- 
dard pattern equipment, etc., and they all had to 
be carefully studied. He wished to deal with 
the subject of defective castings, and in the par- 
ticular instance under review, those due to faulty 
bores. A casting he had brought for inspection 
was a waster, being faulty in the bore. A large 
number had to be scrapped and a remedy had 
to be found. 


Faulty Couplings 

Ancther pattern was the very common one of 
a coupling. In the foundry with which he was 
asscciated couplings were made in various sizes, 
shapes and weights; they had to be machined 
all over, and free from any blemish, especially 
in the bore. He had made such castings in many 
ways, but did not think he had reached finality 
of operation yet. He would like to know how 
to make such a job first time. Sometimes they 
were made. from a loose pattern and sometimes 
from a plate. 

Another casting he had brought for inspection 
was a water manifold. He made such castings 
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in fairly large batches, on a machine, and four 
on a plate. The trouble was “ blowing.” 

He had not brought an elbow core, but he had 
brought an imprint of the core box of a jacket 
core. He would like to receive suggestions as 
to how to reduce scrap on the job. He ex- 
hibited a casting. There was the core, and the 
elbow core went through to a print in the side 
and to a print in the bottom. The little machine 
hole which was-to be seen was cast solid. 

The next item was a form of slip-ring, familiar 
to all foundrymen connected with the electrical 
trade. Such castings were usually ordered close- 
grained, and free from blowholes. They had to 
withstand very heavy duty, and were machined 
all over, and had to be perfectly free from 
blemish. Any suggestions of how he might 
improve the job would be welcomed. 

The last item was a friction clutch, two-off for 
an experimental job. He gave one of the jobs 
to a moulder, and, in his opinion, the moulder 
made one good one the first day, but later 
wasters were made. 

The Presipent (Mr. A. L. Key), referring to 
the coupling, remarked that if the theory of 
manufacture was not properly understood, the 
founder was liable to experience much trouble. 

Mr. HAYNES asked where the casting was run 
in the first instance. 

Mr. YEOMAN replied that they were run from 
the top. The example had been made with a 
cast-iron core. He added, in reply to Mr. A. 
Sutcliffe, that they were not fed. 

Mr. A. SuTcLirFE had made many such 
couplings, but he always fed them. He had not 
experienced much trouble with them, provided 
they were properly fed. 

Mr. YEOMAN asked whether he could assume 
that a sand core was put in, and it was fed, 
and the job would be solid. 

Mr. A. SUTCLIFFE agreed, providing it was 
properly fed. 

Mr. YEOMAN remarked that it would not be 
so if he made it that way. 


ROUND RING 





Fic. 3. Fic. 4. 

Mr. A. SUTCLIFFE said that if he were making 
the one shown in Fig. 3, he would use a sinker 
beneath the gate, forming something akin to a 
flash runner shown in Fig. 4. 

Mr. YEOMAN, referring to the coupling, said he 
used the same method. How would Mr. Sut- 
cliffe run such a job? 

Mr. SUTCLIFFE: From the top, 

Mr. GREENHALGH said that about 16 years 
ago Ronceray showed the system of casting by 
means of a pencil gate. One casting was run by 
two }-in. gates at the bottom. It could not be 
run through the core. It was run in the top 
through a 4-in. gate. He had seen hundreds of 
castings so made during the last 13 years, and 
did not think he had seen a couple of dozen 
scrapped. It was not necessary to feed them, 
even though they were machined all over and 
bored. 


Iron Cores Used 
Mr. YEOMAN commented on the uncertainty 
of the human element, and said he wanted to 
learn of some simple method of manufacture. 
The most successful method he had used em- 
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ployed the iron core, which largely eliminated 
the human element. 

Mr. HAYNES, referring to a small casting of a 
water manifold, mentioned that it was run on 
the flat. If he was making such a casting, and 
had trouble with it, he would cast it on end. 

MR. YEOMAN said this would affect the price, 
as a certain amount of trouble would be en- 
tailed in turning up about 60 boxes. 

The PRESIDENT observed that, if blowing were 
the trouble, the first question to consider was 
the composition of the sand. There should be 
no difficulty if oil sand, properly prepared, was 
used and a vent inserted. 

Mr. YEOMAN said that the trouble with regard 
to the cylinder was not porosity; he thought it 
had not been cast properly. Perhaps a little dirt 
had been allowed to get in, or there had been a 
little dirt in the mould. 

Dealing with an example of an electric clutch, 
Mr. SUTCLIFFE said he would make the moulds 
the day before casting, leaving them overnight 
in the stove in order to expel the air. There 
would be no difficulty in running and rod- 
feeding it. 

Mr. YEOMAN said he could give such a job 
to any intelligent boy in the shop for green- 
sand moulding, because he believed the men 
could not make them any better. 

Mr. PHILLIPS remarked that probably the 
boys would be very free with the vent wire. 

Mr. MASTERTON said that his foundry, which 
made thousands of rings similar to that exhibited 
by Mr. Yeoman, used a flash runner } in. wide 
and +s in. thick on the outside of the casting, 
with a complete ring right round it. With the 
coupling they would use a cast-iron arbour, later 
to be machined out. He had had scrap with a 
little gas track down the centre, but had never 
had any trouble with the rings. 

THE PRESIDENT remarked that there were some 
members present who had made tank plates in 
considerable numbers. Which was the cheapest 
way to make the tank casting, say, from the 
drawing? 

MR. Potter, upon being told that the thick- 
ness of the metal of the casting would be 4 in., 
suggested that probably a strickle job in loam 
would be the cheapest method for one-off. 

MR. PHILLIPS proposed, and Mr. R. A. JoNES 
seconded, that a hearty vote of thanks be ac- 
corded to Mr. Sutcliffe, Mr. Jackson and Mr. 
Yeoman for the interesting items they had 
brought before the members for discussion. 








Pipes Through the Ages 

Readers who are interested in the early 
beginnings of foundry practice as related to the 
making of pipes will find much to interest them in 
a Paper published in the October issue of the 
Bulletin of the Association Technique de Fonderie 
de France. The author, Mr. René Colas, deals 
with lead, ceramic ware, wood and iron, using an 
interesting series of illustrations. 


(Continued from third column.) 


active oxides, the presence of phosphorus is 
necessary to ensure complete deoxidation. Table 
II indicates suitable deoxidising practice for vari- 
ous metals and alloys cast in the brass foundry. 

When working with virgin metals it is usual 
to effect partial deoxidation of gunmetal and 
bronzes before the addition of tin. For example, 
in the melting of 88/10/2 gunmetal it i: good 
practice to melt the copper, deoxidise with 0.01 
per cent. phosphorus, then add zinc followed by 
tin and finally complete deoxidation just before 
pouring with a further 0.01 per cent. phos- 
phorus addition. Equally good practice is to 
add a portion of the zinc, in the form of brass 
or Muntz metal scrap, with the copper during 
the initial melting-down period. 
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Founders’ Forum 


Q.—What are the principal! difficulties entailed 
in the production of phosphor-bronze castings? 

A.—tThe production of sound phosphor-bronze 
castings requires special foundry technique if 
satisfactory results are to be obtained. In the 
first place, it must be appreciated that phos- 
phorus enormously widens the freezing range of 
bronze as the figures in Table I show:— 


TasLeE I.—Thermal Properties of Phosphor Bronze. 





Composition. * | Freezing cama] Freezing 

















point. solidi- range. 
R P | fication. | 
_. - | Deg. C. | Deg. C. | Deg. C. 
= =a (Sees | | 
10.0 — | 1,000. | 860 | 140 
10.0 0.2 9909 | 6909 | 300 
10.0 0.5 980 | 640 | 340 
10.0 1-0 970 640 | 330 
10.0 1.5 | 940 | 640 | 300 
10.0 2.0 | 920 640 280 
12.5 | 975 815 | 160 
| 
13.5 — | 965 | 800 165 
6.0 | — 950 | 800 | 150 
15.0 0.2 945 | 680 | 265 
15.0 0.5 | 930 | 640 | 290 
15.0 1.0 | 900 | 640 | 260 
15.0 15 | 855 | 640 | 215 
15.0 2.0 | 830 | 640 190 
20-0 _ 880 800 80 


* Balance, copper. 


It will be observed that the freezing range of 
10 per cent. tin-bronze is extended from 140 
to 300 deg. C. by the addition of 0.2 per cent. 
phosphorus, an increase of over 100 per cent., 
rising to a maximum of 340 deg. C. at approxi- 
mately 0.5 per cent. phosphorus and then falling 
back to a 300 deg. C. range with 1.5 per cent. 
phosphorus. Such long solidification periods, 
particularly with sand moulds, make casting pro- 
duction most difficult in view of the facilities 
afforded for gas evolution and consequent 
porosity. Accordingly, the first rule to observe 
in the manufacture of sound phosphor-bronze 
castings is to obtain rapid freezing by the use 
of chill or centrifugal casting methods. At the 
present time, probably 90 per cent. of the cast- 
ings produced are made by such means. If the 
design of the casting does not permit the above 
methods being employed, satisfactory results can 
always be obtained by the use of high heat- 
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This mixture is a silicon-carbide sand as us¢e i 
for refractory manufacture. It can be used i) 
either the green or dried state, but for phospho 
bronze drying is to be preferred. Surface dres 
ing of plumbago is recommended using a min 
mum amount of binding materials. (2) Mixture 
85 per cent. coarse flake graphite, 10 per cen. 
bentonite, 5 per cent. liquid binder, water to 
suit ; hand mixed. Compression strength (driec) 
(A.F.A.), over 100 Ibs. per sq. in. Dried pe:- 
meability (A.F.A.), under 5. The graphite flakcs 
must have an average diameter of about 1 mm. 

The silicon-carbide mixture will be found the 
easiest to handle in most foundries. It should 
also be remembered that solidification perioc's 
are appreciably affected by composition, and 
bronzes containing between 10 and 12 per cent. 
tin with phosphorus not exceeding 0.2 per cent. 
are more amenable to sand-casting operations 
than alloys with higher phosphorus contents. 

A second point in dealing with these alloys is 
the question of gas reactions. Phosphorus has a 
great affinity for oxygen, and will reduce all 
oxides in the molten metal. This prevents direct 
oxide additions being made for degasification 
purposes unless virgin metals are employed and 
degasification can be conducted prior to the 
phosphorus addition. With phosphorus present 
during the melting-down period, the best proce- 
dure is to try to arrange for rapid melting with 
oxidising furnace atmospheres, so that the 
presence of deleterious gases will be minimised, 
followed by rapid solidification of the castings 
by one or other of the methods mentioned. It 
is interesting to note that at the temperatures of 
molten bronze both phosvhorus and its oxide 
(P.O;) are thought to exist in the gaseous state 
and this factor may accentuate gas troubles. 

Finally, close attention should be given to the 
pouring temperatures employed, keeping them 
as low as possible and not exceeding 10 per 
cent. suverheat above the freezing points given 
previously. In normal practice this will range 
between 1,000 and 1,100 deg. C. 


O.—Is it necessary to deoxidise brass foundry 
alloys? What deoxidisers are recommended to 
give the best results? 

A.—It is advisable to deoxidise all non-ferrous 
alloys, particularly when melting has been con- 
ducted under oxidising conditions, with the ex- 
ception of copper base metals containing high 
zine percentages, such as brass. Phosphorus is 
the deoxidiser most widely employed for the 
more common gunmetals and bronzes, and 
should be added in the form of phosphor-copper 


TasLE Il.—Deoxidising Practice for Brass Foundry Alloys. 


Metal or alloy. | Deoxidiser. | 


Form. 


| Ozs. per 100 | 


Ibs. metal. | Remarks. 





Copper (high conductivity) 0.01% P* 


15% phosphor copper 1.0 


| Higher P content lowers 
conductivity. 
| 











Copper (general purposes) 0.05% P. | 15% phosphor copper 5.0 Added just before pouring. 
Gunmetal (88/10/2) (85/5/5/5) ..| 0.02% P. | 15% phosphor copper | 2. ae oe 
Bronze (90/10, ete.) with or | 0.05% P. | 15% phosphor copper | 5.0 | The presence of 0-5% zinc 
without lead. | | facilitates deoxidation. 
Nickel silver and Nickel bronze | 0.10% Mn. | 97% Mn metal 1.5 Added 5-7 mins. before 
(over 10% nickel) | pouring. ; 
0.05% Mg. | Magnesium lin. thick | 0.75 | Added 3—5 mins. before 
pouring. 
0.02% P. 15% phosphor copper | 2.0 Added just before pouring 


| 


(optional) 


* An addition of 0.02 per cent. silicon added as 15 per cent silicon-copper, is also a good deoxidiser for hig!- 


conductivity copper castings. Trouble might, however, 
of such castings returned to the foundry. 


conductivity moulding compositions of graphite 


or silicon carbide base of which the following 
are typical :— 

(1) Mixture: 97 per cent. silicon carbide, 2 per 
cent. bentonite, 1 per cent. liquid binder (viz., 
wood extract), 2 per cent. water: hand mixed. 
Green compression strength (A.F.A.), 4.4 Ibs. per 
sq. in. Dried compression strength (A.F.A.), 
24 Ibs. per sq. in. Dried permeability, A.F.A. 24. 


arise through the silicon content affecting the scrap valuc 


containing 15 per cent. phosphorus, so as to 
impart approximately 0.02 per cent. phosphorus 
to the metal. This entails the addition of 2 ozs. 
of phosphor copper per 100-lb. charge. Some 


foundrymen consider that gunmetals containing . 


zinc do not require deoxidation. This is net 


quite correct, as, although the presence of zin 
up to 6 per cent. tends to reduce the effect of 
(Continued at foot of first column.) 
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Elastic Properties of Cast lron 


By ALEXANDER I. KRYNITSKY 


and CHARLES M. SAEGER, Jun. 


(Continued from page 374.) 


PHYSICAL PROPERTIES OF TEST-BARS 

The results of the transverse tests yielded in- 
formation on the following properties of the 
cast-iron bars: Modulus of rupture; plastic, 
elastic, and total deflection; relative modulus 
of elasticity, and resilience. 


Modulus of Rupture 


The modulus of rupture of each bar was 
calculated, according to the formula:— 


The relation between load and total, plastic, 
and elastic deflections of representative bars of 
irons A, B, and C is shown in Fig. 4. Iron 
A has the highest breaking strength of the three 
irons and has about the same deflection at the 
breaking load as iron C. Iron B has about the 
same breaking load as iron C but considerably 
more deflection at rupture. 

In all cases the total deflection curve is a 
continuous curve inclining progressively towards 
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and from the modulus of elasticity of the bar 
at a load within the initial, straight portion of 
the curve. As long as the curve conforms 
to the equation for a straight line the observed 
and calculated values will be in agreement, 
within the limits of experimental error. Any 
systematic or appreciable divergence of the ob- 
served and calculated values indicates a devia- 
tion of the curve from the equation for a 
straight line. . 

These computations were made for a number 
of the curves. The data in Table II show the 
results obtained from a bar of iron B heated 
to a maximum temperature of 1,700 deg. C. 
and poured at 1,460 deg. C. Loads were ap- 
plied to this bar in increments of 100 Ibs. to 
define the curves more closely. It is evident 
that the observed and calculated values for 
elastic deflection are in agreement, within the 
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THE RELATIVE MODULUS OF ELASTICITY 


he span of the bar between supports; S, the 
breaking load ; and D, the diameter of the bar. 
The modulus of rupture for each of the three 
ons and the effect on the modulus of varying 
the maximum heating and pouring temperatures 
are shown in Fig. 3. Each of the plotted points 
in average of values derived from four com- 
anion bars. 
lhe modulus of rupture of iron A was found 
to be considerably higher than that of either 
the others; and that of iron B to be the 
owest of the three. For all of the irons the 
odulus increased with an increase in the maxi- 
im heating temperature and tended to de- 
ease with an increase in pouring temperature, 
e latter effect being more pronounced for iron 
than for B and C. 


Plastic, Elastic, and Total Deflection 


The total and plastic deflections or “set” of 
ich bar under increasing loads were deter- 
ined and the elastic deflection was taken as 
‘he difference between the total and the plastic 
ieflection for each load. 


1300 1350 400 = 8 1450 205 


TEMPERATURE °C 
-EFFECT OF MAXIMUM HEATING AND POURING TEMPERATURE ON 


OF CAST IRON. 


for plastic deformation for loads of 800 Ibs. 
or more, likewise, are continuous curves without 
straight portions. These observations are in 
accord with those of previous investigators but 
the data for elastic deflection are not. Meyers- 
berg™ concluded that the upper portions of the 
elastic elongation curves were slightly bent, 
whereas Pearce’ found that the elastic deflection 
curve usually was a continuous straight line for 
all loads. The results of this study, illustrated 
in Fig. 4, show that the elastic deflection curve 
is linear only in its lower portion. For iron 
A, the linear portion extends to some load be- 
tween 1,400 and 1,800 Ibs. for each of the bars. 
For irons B and C it extends to the range of 
loads from 1,200 to 1,400 Ibs. Above the linear 
portion, each curve inclines toward the de- 
flection axis. 

The departure from linearity in these curves 
can be demonstrated mathematically by the 
method suggested by Tuckerman in the aiscus- 
sion of a Paper by Templin. Theoretical values 
for the elastic deflection for each load can be 
calculated from the equation for a straight line 


0 5 +20 25 030 
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Fic. 4.—TypicaL PLastic, ELASTIC AND TOTAL-DEFLECTION CURVES FOR 


Irons A, B AND C. 


TABLE II.—Observed and Calculated Elastic Deflection for 
Tron B. 


Comparison of observed values for elastic deflection 
with values calculated from the relative modulus of 
elasticity, 12,445,000 lbs. per sq. in., of this bar under a 
load of 1,000 Ibs. 


Elastic deflection. In. 
Load. mensecinsninl 





Lbs. Observed. Calculated. Difference. 
700 0-064 0-066 0-002 
800 0-075 0-075 0-000 
900 0-083 0-085 | 0-002 

1,000 0-094- 0-094 | 0-000 

1,100 0-104 0-104 0-000 

1,200 0-115 0-113 | +-0-002 

1,300 0-124 0-123 +0-001 

1,400 0-137 0-132 +0-005 

1,500 0-150 0-142 +0-008 

1,600 0-161 0-151 +0-010 

1,700 0-176 0-160 +0-016 

1,800 0-192 0-170 -0-022 


1,900 0-204 0-179 +-0-025 
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for loads of 1,300 Ibs. or less, but not for loads 
in excess of this figure. The elastic deflection 
curve of this bar, therefore, is a straight line 
only for loads of 1,300 Ibs. or less. 


Relative Modulus of Elasticity 


In this investigation the term “relative 
modulus of elasticity” is used in place of 
“modulus of elasticity,” because it is well 
known that cast iron does not follow Hooke’s 
law exactly and the term “modulus of elas- 
ticity,” as applied to cast iron, generally means 
the relative stiffness of the iron under the par- 
ticular conditions of loading. 

The relative modulus of elasticity, as deter- 
mined in the transverse test for a single centrally 
applied load, is determined by the formula:— 

Pr’ 
E 481ID 
where 
E 


relative modulus of elasticity in lbs. per 


= load in lbs., 

> span in in., 

moment of inertia, and 

= deflection (at load P) in in. 


Values for D were taken from the elastic- 
deflection curves. In view of the fact that the 
elastic-deflection curve was found to be linear 
only in the lower portion, two values of the 
relative modulus of elasticity were computed 
for each bar ; E, for the straight portion of the 


sq. i 
lg 
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limits of experimental error, + 0.002 per cent., but important properties of cast iron. 
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These 
values measure the total work but do not define 
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ditions of melting and pouring its resilic .ce 
values were lower than any of those of iron; B 














the way in which it has been absorbed. It is and C. These resilience values illustrate the 
TaBLeE III.—Relative Modulus of Elasticity of Cast Iron. (Million lbs. per sq. in.) 
Tron A. Iron B. Iron C. 
Temperature. Relative Temperature. Relative Temperature. | Relative 
Deg. C. modulus. Deg. C modulus. Deg. C. modulus. 

Maxi- | Pour- E, | yy. | Maxi- | Pour- | E,. | E,. Maxi- | Pour- | E,. k. 
mum. ing. mum, : ing. | mum. ing. : 
1,400 | 1,400 | 16-50 | 15-27 | 1,410 | 1,410 | 13-38 | 11-92 | 1,400 | 1,400 | *13-37 | 12-00 
1,400 1,350 | 17-00 | 15-59 | 1,410 | 1,360 13-54 12-15 | 1,400 | 1,350 | *13-71 | 12-89 

an fi o— | — | — | — — — | 1,400 | 1,300 | *13-08 | 12-3 
1,500 | 1,500 | 16-40 | 15-14 | 1,510 | 1,510 | 13-85 | 12-51 | 1,500 | 1,450 | *12-58 | 11-89 
1,500 | 1,450 16-51 | 15-75 1,510 | 1,460 | 14-09 | 12-63 | 1,500 | 1,400 | *13-57 | 12-33 
1,500 1,400 7°27 | 16°35 | 1,510 1,410 14-84 13-47 | 1,500 | 1,350 | *13-58 |. 13-01 
1,500 1,350 17°49 | 16°46 1,510 1,360 14-79 13-08 | 1,500 1,300 | *13-97 |; 13-01 

| | 

1,600 1,500 17:57 | 16-73 1,600 | 1,510 14-07 12-30 | 1,600 | 1,450 | *12-55 | 11-67 
1,600 1,450 17-89 | 17-04 1,600 | 1,460 | 13-13 12-40 | 1,600 1,400 | *13-17 | 12-3 
1,600 | 1,400 | 17-17 | 16-08 1,600 | 1,410 | 14-07 | 12-80 | 1,600 | 1,350 | *15-10 | 14-09 
1,600 1,350 17-56 16-21 1,600 1,360 |*14-22 12-95 | 1,600 1,300 | *13-97 13-50 
1,700 1,500 19-65 18-60 1,700 1,510 |*14-39 13-01 | 1,700 | 1,450 | *12-42 | 11-64 
1,700 1,450 19-95 18-46 1,700 | 1,460 \*14-64 13-17 | 1,700 | 1,400 | *13-48 | 12-41 
1,700 1,400 20-17 18-95 1,700 1,410 | 16-34 14-47 | 1,700 | 1,350 | *14-10 | 13-20 
1,700 1,350 21-82 19-73 1,700 1,360 | 17-55 15-63 | 1,700 | 1,300 | *15-36 | 14-69 


* Data are average values of two bars. 


necessary, therefore, to consider not only the 


area below the curve but also its shape, to deter- 
mine whether a particular resilience value is the 
result of a high, low, or medium breaking 
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Fic. 6.—EFFECT OF MAXIMUM HEATING AND POURING TEMPERATURE 
ON THE TOTAL RESILIENCE OF CAST IRON. 


elastic-deflection curve, and E, for the second 
portion of the curve, at the point of rupture. 

The data in Table III show that the values 
for E, are consistently higher than for E.. For 
irons A and B the difference between E, and 
E, is generally greater than 1,000,000 Ibs. per sq. 
in.; for iron C the difference is usually less than 
this figure. 

Values for the relative modulus of elasticity, 
E,, have been plotted in Fig. 5 to show the 
variations with different maximum and pouring 
temperatures. In general, values of E, for iron 
A are higher than those for either of the other 
irons and under some conditions of heating and 
pouring the values of E, for iron B are higher 
than those for iron C. A tendency for the values 
of E, to increase with an increase in maximum 
heating temperature is more evident in irons A 
and B than in iron C. The data for each iron 
show a slight and somewhat erratic tendency for 
the values of E, to decrease with increasing tem- 
perature of pouring. 

The resilience of cast iron, the work absorbed 
by the specimen before rupture, is obtained by 
measuring the area below the deflection curve 
and between the origin and an ordinate to the 
deflection curve at the point of rupture. If the 
resilience of a specimen could be simply and 
adequately expressed there would be no need 
for discussion of “stiffness,” “ plasticity,” 
“toughness,” “ brittleness,” or similar indefinite 


strength coupled with high, low, or medium 
deflection. And, finally, a complete definition of 
resilience should differentiate between the work 
absorbed in elastic and in plastic deformation. 
Measurements of the total resilience are best 
determined with a planimeter; determinations of 
the “ triangular ” resilience, based on the assump- 
tion that the total deflection curve is a straight 
line between the origin and the point of rupture, 
obviously only approximate the true resilience 
and the degree of approximation decreases as 
the curvature of the deflection curve increases. 
Values of total resilience of the three irons, 
measured planimetrically, are shown in Fig. 6. 
The resilience values of irons B and C are 
similar. In neither case is there a definite rela- 
tion to either the maximum heating temperature 
or the pouring temperature, except that very low 
resilience values were obtained from iron C that 
had been heated only to 1,400 deg. C. The 
curves for iron A are quite different from those 
for irons B and C. For iron A there is a 
pronounced decrease in resilience with increasing 
pouring temperature, at least up to 1,450 deg. C. 
An increase in resilience with increasing maxi- 
mum heating temperature is evident in the bars 
that were poured at 1,350 deg. C., but this effect 
is less evident at higher pouring temperatures. 
Iron A under some conditions of melting and 
pouring showed the highest resilience values of 
any of the three irons, but under other con- 
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All other figures are averages of four bars. 


marked effect on the characteristics of cast iron 
of an addition of 10 per cent. of ingot iron, as 
in iron A. 

A number of attempts to establish more satis- 
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7.—RELATION OF TOTAL RESILIENCE 
CARBON AND SILICON CONTENTS. 


TO 


factory criteria for evaluating the properties of 
cast iron have been made in recent years. 
MacKenzie found that there was a definite rela- 
tion between the ratio of the true to the tri- 
angular resilience and the ratio of the secant 
modulus of elasticity at half-load to the ultimate 
modulus of elasticity. These ratios were com- 
puted from the data in this investigation, by 
using values of E, for the secant modulus at 
half load and values of E, for the ultimate 
modulus, but no definite relation between the 
scattered plotted points could be established. 
Attempts to correlate resilience values with the 
carbon and silicon contents also have been made. 
For example, MacKenzie’ and Bolton‘ compared 
resilience values with those representing the car- 
bon content, plus one-fourth of the silicon con- 
tent. Values of C + Si/4, for irons A, B, and C 
were computed and were plotted against total 
resilience, as shown in Fig. 7. The plotted points 
for each iron are widely scattered, the spread of 
the resilience values being greater than that of 
the C + Si/4 values. However, there is some 
indication of an increase in total resilience with 
increasing values of C + Si/4, as is indicated 
in Fig. 7 by the two dotted lines that include 
the majority of the points for all three irons. 
A similar relation was found for plastic resili- 
ence values, but the elastic resilience tended to 
decrease with increasing values of C + Si/4. 
(Ta be cancluded.) 
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Vitreous Enamelli 


Recommended Method of Testing the 
Acid Resistance of Vitreous Enamel 


1. INTRODUCTION 


At the 1938 Conference of the Institute of 
Vitreous Enamellers, members discussing pro- 
posed research work at the invitation of the 
Chairman agreed that the problem of estimat- 
ing the resistance of enamel to chemical attack 
should be given consideration by the Joint 
Committee. The Joint Committee appointed a 


Technical Sub-Committee to consider this 
question and to devise a _ suitable testing 
method. The Chemical Resistance Test Sub- 


Committee was formed for this purpose and 
has nine members, who have had experience 
of the manufacture, use, and testing of vitreous 
enamels. The Sub-Committee has now met 
eight times and, although work is being con- 
tinued, it is considered that sufficient progress 
has been made to justify the presentation of an 
interim report. A standard test for the acid 
resistance of vitreous enamel has been worked 
out and consideration of the testing of finished 
enamelware and the relation of the test to other 
published tests is in progress. 

This report describes the sequence of thought 
and experiment that led to the devising of the 
recommended test in its present form, and 
gives a complete specification of the test itself. 
Up to the present it has only been possible 
to test a limited number of enamels by the 
recommended method, and the Sub-Committee 
hopes that as many enamellers as possible will 
try out the test on their own enamels. It will 
then be possible to state the figures obtained 
on a range of enamels. The test gives a 
numerical expression of the degree to which an 
enamel is attacked by acid and the Sub- 
Committee believes that it will prove suitable 
for all types of vitreous enamel. It is sug- 
gested that the test should be adopted for a 
trial period, at the end of which it should be 
reconsidered with a view to possible improve- 
ment as a result of experience gained from its 
use in practice, and then standardised. 


2. The Work of the Sub-Committee 


The test recommended by the Sub-Com- 
mittee has been arrived at by means of dis- 
cussion and experimental work, the latter 
having been carried out by five members having 
laboratory facilities at their disposal. 

It was first decided that any recommended 
iest should give a quantitative expression of the 
result, and that a test of the finished enamel 
urface would be more useful than a test on 
namel frit. It was agreed that, if possible, 

numerical scale of resistance should be 
levised, and the tests at present used in prac- 
ice related to it. The method of using a spot 
‘est with one reagent at different strengths 
vas rejected as previous experience indicated 
hat less resistant enamels neutralised low con- 
centrations. Other important decisions made 
by the Sub-Committee were that no reference 
0 the composition of the enamel should be 
made in any proposed specification, and that 

1 applying the method of test, no distinction 
should be made between different types of 
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enamel, and, if possible, all enamels should be 
placed on the same comparative scale of 
resistance. It was also agreed to defer con- 
sideration of resistance to alkali until a satis- 
factory testing method for acid resistance had 
been devised. 





This Report has been issued by the Joint 
Committee on Vitreous Enamelling of which 
the parties are the Institute of Vitreous 
Enamellers and the British Cast Iron Re- 
search Association. It deals with work 
done by the Chemical Resistance Test Sub- 
Committee. The object of the Report is the 
putting forward for discussion of a tenta- 
tive method for the determination of one 
property—that of acid resistance. It should 
be clearly understood that this property 
alone does not evaluate the usefulness of an 
enamel and does not enter into the field of 
a specification. Further work is being under- 
taken, including the testing of a number of 
representative enamels not so far examined. 











Before commencing experimental work, the 
Sub-Committee carefully considered existing 
published tests, with particular reference to 
(1) preparation of surface; (2) type of test 
piece; (3) standard solutions for testing ; 
(4) method of application of test; (5) expres- 
sion of results ; and (6) numerical value of test. 
Members’ own experiences of the testing of 
enamel were also considered. 

It was concluded that the measurement of 
the change of pH value of an acid solution 
in contact with an enamel surface (as described 
in tests included in B.S. Specification’) was 
sound in principle, but it was considered to be 
of limited application on account of the weak 
acid solution used and the restricted range of 
suitable pH values measurable by means of 
indicators. It was also found subsequently that 
the test is not sufficiently sensitive since in one 
case a pronounced visible effect was produced 
without any change in pH of the acid solution. 
The fact that this test could be applied to 
finished ware was considered an advantage. 

The Porcelain Enamel Institute test,” in 
which the attack by a cold 15 per cent. solu- 
tion of citric acid or a boiling solution con- 
taining 1.5 per cent. citric acid and 1.5 per 
cent. malic acid is assessed by means of a com- 
bination of visual examination and the ease or 
difficulty with which a pencil mark can be 
removed by rubbing with wet and dry cloths, 
was considered at length. It was decided that 
the lack of a quantitative result was a disad- 
vantage and it was considered that it would be 
difficult to apply to coloured and black enamel 
surfaces. This test also includes a quantitative 
measurement of the acid resistance, expressed 
as the percentage of the original specular gloss 
remaining after acid treatment. Experiments’ 
subsequently showed the Sub-Committee, how- 
ever, that this method lacks sensitivity since it 
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is possible to produce a pronounced visible 
staining effect on an enamel surface without 
any measurable change in gloss. 

The test required by the London County 
Council and also used in New South Wales,‘ 
in which a boiling 0.5 per cent. citric acid 
solution is allowed to act on the enamel, 
evaporated and the residue ignited, was regarded 
as useful in giving a quantitative result. It was 
agreed that in tests of this type, care must be 
taken to include insoluble residue in suspension 
in the solution and on the surface, when 
evaporating the solution. 

A series of tests described by Karmaus’ and 
using boiling acid solutions was then con- 
sidered. The principle of evaporating the test- 
ing solution, igniting and weighing the residue 
and expressing as weight per unit area, was 
considered good for quantitative expression of 
the result, but the division of enamels into 
different classes, each with a separate testing 
reagent, was considered a disadvantage. To 
this and a_ similar method described by 
Dawihl,’ the conclusion regarding the London 
County Council test was considered to apply. 

Work on this subject carried out by Hecht 
and Oldenburg’ and extended by Stuckert*® was 
discussed and the loss in weight per unit area 
of a tubular test piece with a rounded end 
after contact with a boiling acid solution was 
regarded as a good quantitative method of 
expression of the result. It was noted that in 
later work by Stuckert,’ the tubular test piece 
was abandoned in favour of a small hemi- 
spherical dish. Subsequent inquiry revealed 
that this was done on account of cheapness, 
ease of handling, and suitability of shape for 
enamelling. From this it was concluded that 
a dish would be the most suitable test piece 
for the Sub-Committee’s first experiments. 

A number of other tests considered depended 
on principles similar to those of the above 
methods. Some other tests considered fell 
under the heading of spot tests, giving no 
quantitative result. A test described by 
Bryant,’” in which acid is boiled on the sur- 
face of a flat plate, the result being expressed 
as loss of weight, was regarded as good in 
principle, but it was reported that some diffi- 
culty was experienced in this test due to heat 
affecting the rubber ring by which the bell-jar 
confining the acid solution on the surface was 
attached. 


New Test Devised 

The Sub-Committee concluded at this stage 
that none of these published tests was com- 
pletely suitable in its present form. It was 
decided that tests should be carried out with 
cold and boiling acid solutions using a resistant 
and a non-resistant enamel, in order to decide 
whether the effects of hot and cold acid solu- 
tions could be related and to arrive at some 
means of assessing the degree of attack. It 
was agreed that a solid acid should be used, 
very low concentrations being avoided. Oxalic 
acid was regarded as the most promising as it 
has a powerful action on most enamels and, on 
heating, decomposes without charring. As test 
piece it was decided that a small hemispherical 
dish should be used, to which a reflux con- 
denser should be attached by means of a funnel 
and rubber ring. 

The results of these experiments showed that 
while qualitative assessment of loss of g'oss and 
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degree of roughness of enamel after acid attack 
could produce a relation between the effects of 
cold and boiling acid solutions on a non- 
resistant enamel, this method failed in the case 
of the resistant enamel since cold acid solu- 
tions produced no visible eilect. It was also 
found that for both resistant and non-resistant 
enamels, the amounts of material dissolved 
from the enamel by boiling 3 per cent. citric 
acid and cold 4 per cent. oxalic acid solution 
are similar, although for the resistant enamel 
the smallness of the effect made accurate deter- 
mination difficult. Experiments using the 
Bryant method showed that boiling oxalic acid 
solution attacked enamel at concentrations so 
low as 0.01 per cent. Cold solutions could 
produce a loss in weight of the test piece with- 
out any noticeable visible affect. 
The Sub-Committee concluded that methods 
involving visual assessment and marking of the 
surface could not be made quantitative and 
that determination of the amount of material 
dissolved by the acid offered greater promise. 
It was agreed that five members should carry 
out similar experiments to check reproduci- 
bility of results. A commercial “ acid-resist- 
ing” enamel was chosen for the first tests and 
for test pieces shallow basins of sheet steel 
were used, the inside being coated with grip 
and two cover coats and the outside with grip 
and one cover coat. Forty ml. of solution 
covered an area of approximately 50 sq. cm. 
All test pieces used were prepared and 
enamelled together to ensure uniformity. So 
that each experimenter should follow exactly 
the same procedure, a detailed description was 
circulated. The principle of the tests was the 
heating of 3 per cent. oxalic acid solution in 
the basin for one hour on a water bath, and 
determination of the loss in weight of the 
basin and the weight of the ignited residue 
obtained after evaporating the solution. To 
prevent evaporation during the test, an inverted 
funnel was placed in the basin so that the rim 
was just above the acid level, a rubber ring 
being used to make a good joint. This rubber 
ring showed signs of attack by the acid, and 
acid solution tended to creep past it, thus 
extending the area of attack. It was eventually 
omitted, after it had been found in subsequent 
experiments that a satisfactory joint was made 
by a well-fitting funnel alone. It was found 
that the reflux condenser could be omitted 
without causing serious evaporation. 
On comparing the results obtained by the 
different workers, it was found that some dis- 
agreement existed, but it was “concluded that 
the differences were probably small in com- 
parison with those to be expected between 
different types of enamel. Examples of the 
results obtained are: 16, 12, 14, 15 milligrams 
for the loss in weight of the basin and 17, 13, 
15, 20 milligrams for the weight of residue. 
It was noted that in many cases the weight 
of residue was greater than the loss in weight 
of the basin. It was decided to continue both 
methods in future experiments. 


Time Factor 


It was suggested that a time of contact of 
one hour might be insufficient for the results 
to be reproducible and characteristic of the 
enamel. It was reported that experiments on 
non-resistant cast-iron enamel using hot and 
cold solutions of oxalic acid showed that the 
time factor was important for cold solutions, 
the rate of attack being comparatively rapid 
at first but after several hours settling down to 
a constant rate, depending on the strength of 
acid used. With hot acid solutions, however, 
the rate of attack was approximately constant 
throughout. It was agreed that repeated one- 
hour tests should be carried out on the resistant 
enamel used for the previous tests, to com- 
pare with those results. It was also decided 
that a series of experiments should be carried 
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out in which the enamel was subjected to acid 
attack for a period of one hour followed by 
one of 5 hours. This was done with the re- 
sistant enamel already used and also with a 
commercial non-resistant enamel. 

A consideration of the results of these new 
one-hour tests led to the conclusion that the 
agreement was satisfactory and that different 
workers could obtain comparable and repro- 
ducible results. Typical results obtained were: 
For the resistant enamel, 13, 10, 9 milli- 
grams for the loss in weight of the basin, and 
15, 13, 10, 8 milligrams for the residue. For 
the non-resistant enamel, 260, 250, 240, 230 
milligrams for the loss in weight of the basin, 
and 270, 250, 240 milligrams for the weight of 
the residue. 

For the second period of five hours, typical 
results obtained were: For the resistant enamel, 
14, 13, 10; 17 for the loss in weight of the basin, 
and 14, 13, 17, 18 milligrams for the weight 
of residue. For the non-resistant enamel, 400, 
420, 370, 380 for the loss in weight of the 
basin, and 450, 420, 370 for the weight of 
residue. The agreement in this case was re- 
garded as less satisfactory than for the one- 
hour tests. 

It was reported that with the apparatus and 
method used, the five-hour test involved serious 
experimental difficulties. Considerable loss of 
water by evaporation occurred. Creeping of 
the acid past the rubber ring caused deposition 
of crystals of the acid on the funnel and on 
the basin above the ring, which suffered con- 
siderable attack. Also in the case of the non- 
resistant enamel a large part of the acid was 
neutralised, and disintegration of the enamel 
occurred, leaving a comparatively thick coat- 
ing of insoluble material on the enamel surface. 
It was thus concluded that a longer time than 
two hours was not advisable and that one hour 
was preferable. Additional evidence in favour 
of this was given by the results of repeated 
one-hour tests on the same test piece. A repre- 
sentative series of results for a resistant enamel 
was :— 




















Period | 1 | 2 | 3 4 | 5 
Loss in weight | 

mee.) .. it on 4 7 | 7 2 
Weight of residue..! 19 | 12 | 7 | 5 | 5 


It was considered advisable that the test 
method should be tried on other enamels, so 
four commercial “acid-resisting” sheet steel 
enamels were used, the conditions being similar 
to those used for the two enamels previously 
investigated. Experiments were also subse- 
quently carried out on a commercial “ acid- 
resisting” cast-iron enamel. All the enamels 
tried have been used in practice and most of 
them are in regular use on a large scale. The 
results obtained for these enamels agreed well 
among the different investigators and were 
similar to those of the tests on the resistant 
enamel previously used. As the cast-iron basins 
used in these experiments were of a somewhat 
different shape and size from the sheet-steel 
basins used in the other tests the results are 
expressed as milligrams per square decimetre for 
one hour. The mean results for the seven 
enamels tested are given in Table I in this 
form. 

Results so far obtained indicated that a time 
of one hour was the most suitable for the hot 
acid extraction test adopted for the Sub- 
Committee’s experiments. It was decided to 
try a shorter time, in order to determine the 
period during which the greatest part of the 
attack on the enamel occurs. Repeated tests 
for periods of twenty minutes were therefore 
carried out on the same test piece, both 
resistant and a non-resistant enamel being used. 
The results revealed a marked difference in 
the mechanism of acid attack on resistant and 


FOUNDRY TRADE JOURNAL 





DEcEMBER 7, 1939 


non-resistant enamel. The attack on a resistan 
enamel was found to be chiefly at the surface 
and was greatly diminished after a short time 
while that on a non-resistant enamel continue. 
into the body of the enamel and the rate o 
attack remained approximately constan 
Although the greater part of the attack on 
resistant enamel had occurred in the first hall - 
hour, it was decided that the time of one hour 
used in previous experiments should be r- 
tained, since it leaves a greater margin against 
errors in experimental procedure, and gives 
sharper distinction between different types cf 
enamel. 


TaBLeE I.—Average Results given by Seven Enam's 
Tested in Acid Resistance. 














ee Weight of 
Enamel. Loss in weight residue 
(mg./sq. dm.). (mg./sq. dm.). 
Resistant sheet steel . . 18 20 
” ” in 38 46 
” 9 ne 14 18 
” ” aa 30 34 
” 99 al 26 24 
Non-resistant sheet steel 480 522 
Resistant cast iron .. 25° 20 











The Sub-Committee considers it advisable to 
draw attention to the considerable amount of 
experimental work that has been carried out 
during the development of this type of test. 
Altogether over 70 test pieces were used and 
about 160 extraction tests carried out. The 
original principle of the test has been described 
earlier in this report, and remains the same in 
the recommended version, but during the 
course of the work, modifications of detail 
were found to effect improvements in con- 
venience and accuracy, and have been incor- 
porated in the recommended test described 
later. 

In addition to working out a suitable stan- 
dard method of testing vitreous enamel for acid 
resistance, the Sub-Committee has discussed 
methods of expression of the results of the 
test. After considering methods in which, by 
use of suitable formule, a wide range of 
figures could be expressed on a scale of 0 to 
100, it was concluded that this would not give 
sufficient distinction between resistant and non- 
resistant enamels. It was decided that the 
actual figures obtained for loss of weight of 
test piece and weight of residue, expressed as 
milligrams per square decimetre, would be the 
simplest and most informative method of 
classification. 


Recommended Method of Testing the Acid 
Resistance of Enamel 


(1) Principle—The test gives a quantitative 
value for the degree of attack of a hot acid 
solution on an enamel surface, expressed as the 
amount of material dissolved by the acid under 
standard conditions. 

(2) Test Piece—The test piece consists of a 
small basin, approximately hemispherical in 
shape and 3 in. in diameter, so that 40 ml. 
of liquid cover an area of about 50 sq. cm. 
It is enamelled outside with a resistant enamel 
and inside with the enamel to be tested. Care 
should be taken to ensure uniform application 
and firing of the enamel, and the enamel sur- 
face should be free from flaws. (See Fig. 1.) 

(3) Testing Solution—A solution in distilled 
water of 30 grs. of pure crystalline oxalic acid 
(C.H.0,.2H:0) per litre. 

(4) Method.—The basin, which must be per- 
fectly clean and free from grease, is dried at 
110 deg. C., cooled in a desiccator, and weighed. 
It is then placed on a boiling water bath anc 
after being left for a few minutes to attain 4 
steady temperature, 40 ml. of the acid solv- 
tion, heated on a water bath or to just below 
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the boiling point, are poured into the basin. 
To reduce evaporation, an inverted glass funnel 
is placed in the basin so that its rim touches 
the sides of the basin just above the liquid 
level. 

After heating for one hour from the time 
of pouring in the acid, the bowl is removed 
from the water bath and rapidly cooled by 
immersion in cold water for a few minutes. 
When cold the solution is transferred to a 
100-ml. resistance glass beaker. 

The dish and funnel are rinsed twice with 
distilled water, the washings being added to 





Fic. 1.—STANDARD TEST. 


the solution. If the enamel is badly attacked, 
the basin should be gently washed until no 
further material is removed. 

The basin is then dried and cooled in a 
desiccator as before, and weighed quickly to 
avoid increase in weight due to absorption of 
water from the atmosphere. 

The solution and washings are evaporated to 
about 5 ml. and transferred to a weighed 
silica crucible of 14 in. diameter. Care is taken 
to transfer all solid matter to the crucible, and 
the beaker is washed out twice. The solution 
is then evaporated to dryness and the residue 
heated gently until no more fumes are evolved, 
and then ignited at dull red heat for 10 to 
15 minutes. The crucible is then cooled in a 
desiccator and weighed, the weight of residue 
being obtained by difference. A blank test 
carried out on the oxalic acid solution used 
should give no residue. 

(5S) Expression of Results——From the area of 
namel attacked by the acid solution, which is 
\0 sq. cm. for the standard basin, the loss in 

eight of the basin and the weight of residue 

converted to milligrams per sq. decimetre 

id expressed to the nearest whole number. 

hese figures express quantitatively the degree of 

‘tack of the enamel by the standard acid solu- 
tion. 
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Institute of Vitreous Enamellers 
ANNUAL MEETING IN BIRMINGHAM 


The annual meeting of The Institute of Vitre- 
ous Enamellers was held at the Midland Hotel, 
Birmingham, last Thursday. It was preceded by 
a meeting of the Council and a luncheon. 

Illness unfortunately prevented Mr. W. H. 
Whittle (chairman) from presiding, and Mr. W. 
Todd (vice-chairman) deputised. In opening the 
meeting, Mr. Topp announced that Mr. Whittle 
was much better in health, but his medical 
adviser forbade him to make a long journey. 
They were hoping to induct their new President, 
Prof. J. H. Andrew, of Sheffield University, but 
unfortunately illness also made it impossible for 
him to attend. 

The Hon. TREASURER (Mr. W. S. Grainger) 
apologised for not being in a position to sub- 
mit the financial report, Miss Elliot (secretary) 
being unable to make the journey with the 
official papers. He assured them that the state- 
ment had been duly audited, and that a draft 
copy would be forwarded to all members. 


Election of New President 


In his capacity as chairman of the Executive, 
Mr. Topp then moved the election of Prof. 
Andrew as President of the Institute. To most 
of those in the foundry side of the business Prof. 
Andrew needed no introduction. He was 
accepted as one of the foremost men in metal- 
lurgy, and he was convinced in asking them to 
elect him to succeed Sir Harold Hartley they 
would be conferring a distinction on the Insti- 
tute. They would undoubtedly have his active 
co-operation during his term of office. 

In seconding the resolution, Mr. J. GaRDOM 
remarked that he had been associated with Prof. 
Andrew for a long time past, and although the 
latter was one of the young men of the in- 
dustry, he felt sure he would make an excellent 
President. It was true that he was more directly 
associated with foundry work than with vitre- 
ous enamelling. He had done much useful work 
in connection with steel sheets, so that those in- 
terested in that section should not now feel they 
were being neglected, even if they had done so 
in the past. 

The election of Prof. Andrew met with the 
unanimous approval of those present. 


Election of Council 

When the election of the Council was taken, 
the CHAIRMAN announced that of the retiring 
members Mr. V. C. Faulkner and Mr. H. Brad- 
ley offered themselves for re-election, but that 
Mr. G. H. Logan had intimated that he did not 
desire to do so. There were no nominations in 
writing forthcoming, and he reminded them that 
Mr. Abbott (chairman of the Southern Section) 
would be an ex-officio member and would be 
co-opted. 

In order to keep the Scottish Section as live 
as possible, Mr. A. ENGLAND thought it was 
advisable to elect another member of that Sec- 
tion on the Council. He had only one name in 
his mind at the moment, Mr. A. J. D. Black, of 
Messrs. Shanks. 

Mr. GRAINGER said he was in sympathy with 
Mr. England’s suggestion, and thought they 
should tell the Scottish Section that there was a 
a and ask them to nominate someone to 

| it. 

On the proposition of the Chairman, the mem- 
bers agreed to leave the matter in the hands of 
the Council, Mr. Todd remarking that, person- 
ally, he thought the Council would welcome Mr. 
Black’s election. Mr. Faulkner and Mr. Brad- 
ley were unanimously re-elected, as also were 
the auditors. 

The CHAIRMAN then remarked that the next 
item on the agenda, the future activities and 
policy of the Institute, was probably the most 
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important matter awaiting their consideration. 
He recalled that at a previous meeting of the 
Council a sub-committee was elected to submit 
a report on the matter. They had reported to 
the Council that morning, and its decision was 
contained in two resolutions he would ask Mr. 
Kent to read. Before doing so he only wanted 
to say, as Chairman, that the Council had been 
actuated, as they believed all members were, with 
a desire that the Institute should continue its 
activities even if it had to do so in a “ rationed ” 
way. They might not be able to prosecute their 
national activities in quite the same manner as ° 
they had done in the years immediately follow- 
ing the inception of the Institute, but they felt 
they could rely upon voluntary helpers in the 
district sections to do a little more than they 
had done in the past. They were fully aware 
of the good work of this type that had been 
done in the past, and he would like to feel that 
they could rely upon such help almost entirely. 


Continuance of Research 


From the financial point of view they had to 
consider the question of cutting their cloth 
according to the amount of material available. 
The latter was rather skimpy at the moment, 
and was likely to be further reduced in the 
immediate future. Having made a small con- 
tribution to scientific progress in the industry 
they felt they had made a start and that it 
would be a tragedy if they were to stop. There- 
fore, they recommended a continuance of the 
liaison work administered by the Joint Com- 
mittee of the Cast Iron Research Association 
and the Institute of which he had the honour 
to be the chairman. By continuing that work 
they would have the satisfaction of knowing that, 
at any rate, they had done something to enable 
the industry to face those problems which always 
follow in the period of reconstruction immedi- 
ately after a war. Most of them would recall 
that such problems were acute in the period 
following November, 1918, and he would suggest 
that they would be just as acute whenever the 
present hostilities ceased. 

Mr. B. B. Kenr then announced that the 
Council had first of all decided to accept the 
Report of the Sub-Committee to continue their 
activities in research. Secondly, having in view 
all the circumstances, and having decided to 
recommend the continuance of research at a 
reduced figure to be negotiated, the financial 
position was such that the Institute was unable 
to continue to employ a paid secretary. As a 
temporary measure, therefore, it recommended 
that the secretarial work should be carried out 
by the Research Officer, and that the present 
secretary be asked to resign. 

In reply to a question, the CHAIRMAN recalled 
that under the arrangement with the Research 
Association the Institute made a payment of 
£300 per annum, while the secretarial work cost 
them something in the neighbourhood of £250. 
By negotiation with the Association, they hoped 
to be able to continue the research work and 
so keep up its continuity at a reduced cost. 

Mr. C. P. STONE raised the question of utilis- 
ing the laboratories belonging to the various 
firms, and remarked that while not desirous of 
criticising the members of the Acid Resistance 
Test Committee, he thought it would have been 
to the common interest if the practical side of 
enamelling had been represented thereon in addi- 
tion to the technical side. 


The CHAIRMAN thought Mr. Stone was looking 
at the problem through production spectacles. 
The Committee was only appointed to investi- 
gate the question of acid resistance and it was 
not a permanent committee. That morning the 
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Council had agreed to the setting up of a Com- 
mittee on Adhesion and Block Test. The per- 
sonnel of that Committee would not be the 
came as of the last committee. They were doing 
their work step by step, and he thought they 
would make a good job of it. 

Mr. G. H. Assotr wondered whether 
economy was absolutely necessary. Apparently 
they proposed to economise by putting extra 
work on the Research Officer by asking him 
to do secretarial work. Did that mean that less 
research work would be carried out? He asked 
if there was any possibility of them asking for 
special research subscriptions, or an increase in 
the present modest subscription of three guineas. 

The CHaiRMAN said they had kept all those 
points in mind, and thought the time inoppor- 
tune to ask for special grants for research or 
an increased subscription. They felt that by 
maintaining the membership at the present rate 
of subscription they would be doing all they 
could be expected to do. If any firm cared 
to offer the Institute a grant for research pur- 
poses it would enable them to increase their 
activities in that direction and they would accept 
it with thanks. They had either to curtail that 
work or close down. The Council had decided 
in favour of continuing, and the question of any 
reduction of the Research Officer’s salary did 
not arise. 

On the proposition of Mr. V. C. Faulkner, 
seconded by Mr. Abbott, the Council’s recom- 
mendations were accepted. 


Acid Resistance Test Report 

In reviewing the activities of the Joint Tech- 
nical Committee, Mr. Garpdom remarked that 
the Report on the Recommended Method of 
Testing the Acid Resistance of Enamels fully 
explained what had been done. Acid resistance 
was only part of the chemical resistance test, and 
the Report was only a method of estimating the 
acid resistance of any enamel. The Report was 
to be published in the FouNDRY TRADE JOURNAL 
[see page 395 et seq.] Such publication, the 
Committee believed, would prove of benefit to 
the industry as a whole, and following any 
criticism which might be forthcoming the Com- 
mittee would, if necessary, prepare a further 
Report. They had not tried to carry out a 
routine test, but only to discover a referee test. 

Mr. J. T. Grey expressed his appreciation 
of the work of the Committee, remarking that 
great credit was due to them for carrying out 
the various experiments. However, he wondered 
if the Institute was doing right in putting the 
Report into print in its present form. It would 
get into the hands of large buyers of enamelled 
goods who would become anxious to apply that 
test and unless they got a good reading they 
might not be satisfied with the goods. As a 
word of warning to the main body of members 
of the Institute, when such work as that was 
carried out careful consideration should be 
given to the effect any such report was going 
to have on the trade as a whole. He was not 
criticising the work of the Committee, which 
should be continued, but he did think that going 
into print at that stage was a mistake. 

Mr. ENGLAND, speaking as a member of the 
Committee, said it was difficult for anyone 
outside to realise the difficulties it had had to 
face. The work was not finished because they 
had not got any statement concerning acids 
and their application. They had simply de- 
veloped a certain test which they thought was 
as perfect as it could be with the idea of getting 
a numerical value of enamels in accordance with 
their resistance to acids. The work, although 
complete so far as it went, was not finished. 
They wanted to get a real standard for enamel- 
lers to work to, instead of the enamel buyers 
telling them what to do. 

Mr. STONE contended that from the prac- 
tical point of view the Report was incomplete. 
Before it was printed it should have been asso- 
ciated with some practical shop test. 
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Mr. GRAINGER, after stressing the need for a 
chemical test, suggested that the Committee 
should formulate a test which could be carried 
out in the shop. 

Replying to the discussion, Mr. GARDOM said 
the only criticism of the Report forthcoming 
appeared to be against its publication because 
it might do them some harm. What, he asked, 
were they going to lose by it? It was only a 
test to prove whether an enamel was acid resist- 
ing or not. He did not think they had made 
a mistake in deciding to publish it. It had been 
submitted to each of the Sections, and they had 
had a further opportunity that day of criticising 
it. 

The CHAIRMAN said he felt sure the Committee 
would keep in mind the points raised in order 
that a routine test might be issued. He felt 
that all interests would be catered for when the 
Committee reached their next findings. 

On the suggestion of Mr. Gardom a resolu- 
tion was then carried by 15 to 3 in favour of 
the publication of the Report in the technical 
Press. 

A hearty vote of thanks was accorded to Mr. 
Todd for presiding. 








The Charcoal-lron 
Industry 


Mr. H. Gwynn Jones’s Paper on “ The Char- 
coal-Iron Industry,” presented to the Royal 
Society of Arts and printed in our November 23 
issue, evoked an interesting discussion, and the 
principal points are appended. 

Dr. C. H. Descn, F.R.S., said it was surprising 
that the coking of coal for smelting was not tried 
earlier than in fact it was. Mr. Rhys Jenkins had 
said that the first reference to the coking of pit 
coal within his knowledge was a letter from Sir 
Francis Willoughby to the Earl of Rutland offering 
him a quantity of coke from his collieries, in 1587. 
It seemed to have been used mostly for domestic 
purposes, and its use in iron smelting came rather 
later. A good deal of skill was required to devise 
a method of smelting iron ores with coal, and the 
credit for that must go to Abraham Darby; there 
were several Abraham Darby’s, but Mr. Rhys 
Jenkins had brought forward good evidence that 
it was the first Abraham Darby who had accom- 
plished the smelting of iron ores with coal. It was 
not used generally for smelting ores, however, until 
some time after that; not all coals were suitable, 
and some introduced so much sulphur into the ore 
that it gave a very poor quality of iron. A great 
deal of experience had been needed to solve the 
problem. 

Dr. G. E. Foxwe tt said that the iron industry 
was practically dead by the middle of the eigh- 
teenth century, although it had flourished formerly; 
it was saved from extinction by the discovery that 
coke could be used for iron production. He gave 
statistics of furnaces and of iron production, and 
he believed that the first beehive coke oven was 
used towards the end of the 18th century, by which 
time the production of iron was improving. One 
of the reasons for lack of success until then, he 
suggested, was that, although some people knew 
they could make coal into coke, they could not 
make presentable coke; the kind of coke made by 
coking in a heap, in the manner of producing char- 
coal, was probably very different from the coke 
made in the beehive oven. The delay in the change 
from the use of charcoal to coke until towards the 
end of the 18th century was not due to the making 
of coke being unknown, because from 1620 on- 
wards there was a whole series of patents by people 
who wanted to make coke or to make iron by the 
aid of “charked” coal. Other reasons for the 
difficulties which had arisen in the 17th and 18th 
centuries were probably poor quality of iron, lack 
of adequate blasting and lack of scientific method. 





Nickel Alloy Steels 

A bibliography of Papers dealing with the tensile 
strength, elongation, necking and notched-bar values 
of plain and nickeliferous structural steels and stain- 
less steels within temperature ranges below 0 deg. C. 
is published in Bulletin 3 of the Japan Nickel 
Information Bureau by M. Yamacucut, 
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Correspondence 





[We accept no responsibility for the stateme .ts 
made or the opinions expressed by our cor:e- 
spondents.] 


De-Enamelling by Caustic Soda 
To the Editor of THE FoUNDRY TRADE JOURN iL, 


Sirn,—Mr. R. L. Evans’s Paper upon de- 
enamelling by caustic soda interests us all, and 
having been unable to attend the meeting of The 
Institute of Vitreous Enamellers, at which he 
presented it, he has asked me to communicate 
with you upon a phase of the process which is of 
importance to all users—namely, the determina- 
tion of available NaOH in the water solution 
after protracted use, and the relation of this 
free NaOH to the speed of the reaction. 


Our method, which is a very standard one of 
estimating the free NaOH in unused caustic 
soda, is simply to dilute the solution to about 
10 times its volume with distilled water and add 
an excess of barium chloride. This causes the 
precipitation of carbonates, silicates and alumi- 
nates, which are filtered off, and the filtrate, 
which contains the available NaOH and a little 
borate, can be directly titrated with normal acid 
using methyl orange as indicator. 

The same method followed, but without pre- 
cipitation, gives the total Na.O, only a portion 
of which is available as NaOH for further action 
on the enamel, and the difference between these 
two figures represents the degree of chemical ex- 
haustion of the solution—thus a slow gravimetric 
examination is rendered unnecessary. 

Starting with a solution of 50 per cent. by 
weight of available NaOH, at the end of from 
two to three weeks, the available will have been 
reduced to about 45 per cent. This is a 10 per 
cent. reduction in the amount of available NaOH 
remaining in the solution, but it is really not 
available until the sludge has been cleared by 
sedimentation and removal from the tank. 

There is no doubt but that the sludge does 
inhibit the reaction, as, after the period above 
mentioned, although the available NaOH is only 
down by SO per cent. 45 per cent. (10 per 
cent. on the original 50 per cent.), the actual 
efficiency of the tank is down to 50 per cent. 
at most, and may be almost nil. 

After cleaning out and the partially exhausted 
liquid has been returned to service and brought 
up again to its original 50 per cent. by addition 
of further NaOH, the tank is rejuvenated and 
resumes practically its original speed. 

It is important to notice that if the sludge be 
not removed, the same addition of NaOH pro- 
duces no observable effect. 

I can see no real objection to this method of 
finding the available NaOH, as it is practically 
certain that the silicates or aluminates and 
borates derived from the enamel have rendered 
that proportion of the caustic no longer avail- 
able at the working temperature of the tank. 

The consumption of NaOH by the chemical 
reaction is low, and does not appear to amount 
to more than about 3 ozs. per sheet, but, of 
course, to this must be added the loss in the 
sludge when clearing the tank and in a less de- 
gree in the final washing and scrubbing of the 
plates. 

It seems probable that, allowing for the NaOH 
recovered by roughly washing the sludge, the 
actual consumption of NaOH is in the order of 
§ ozs. per white sheet of about 18 in. by 18 in.. 
and if the sludge be not washed, it will be more. 
—Yours, etc., 

W. THOMASON. 


F. J. Stewart & Company, Limited, 
Paisley Works, Swains Road, 
Tooting, London, S.W.17. 
November 24, 1939, 
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Trade Talk 


KELVIN, BOTTOMLEY & BairD, LIMITED, are now 
installed in their new works at Hillington, Glasgow. 
Wn. Dixon & Company, LimiTED, have reopened 
negotiations with the Glasgow City Council for the 
supply in bulk of coke-oven gas. 

GLascow CorporaTION has agreed to accept the 
tender of Gas Chambers & Coke Ovens, Limited, 
for the reconstruction of vertical retorts at Provan 
Gasworks. 

FRIEDRICH Krupp A.G., Essen, has floated a loan 
of 40,000,000 Rmk. at 44 per cent. for financing 
the extension of its plants. The loan will be 
redeemable after 25 years. 

THE DEPARTMENT OF OVERSEAS TRADE has re- 
moved to New Public Offices, Great George Street, 
London, S.W.1, to which address all inquiries should 
now be directed. The telephone number will 
remain Whitehall 9040. 

ING TO AMERICAN CORRESPONDENTS, the 
whole of the German property of Herr Fritz 
Thyssen, the Ruhr steel magnate, has been seized 
by the Berlin Government because he refuses to 
return to Germany. Herr Thyssen, President of 
the Vereinigte Stahlwerke, Essen, and “ Leader of 
Heavy Industry” under the reconstruction pro- 
gramme, left Germany several weeks ago for 
Locarno, Switzerland. 

AS ANNOUNCED in Parliament on November 8 
by both the Lord President of the Council and the 
Secretary for Mines, a design of producer-gas 
generating apparatus suitable for use with road- 
transport vehicles has been developed, and will be 
made available to firms able and willing to under- 
take manufacture. All inquiries about this 
apparatus should be addressed in the first instance 
to the Director of Fuel Research, Fuel Research 
Station, River Way, Blackwall Lane, East Green- 
wich, London, S.E.10. Firms interested in the 
possible manufacture of the producer should give 
some indication of the manufacturing facilities they 
have available and the type of work on which they 
have had previous experience. The design in ques- 
tion has been prepared for large-scale production 
involving the use of steel pressings. 

THE importance of expanding machine-tool pro- 
duction was emphasised by Mr. A. A. Rowse, Con- 
troller of Machine Tools, in a statement last week. 
Mr. Rowse said that although output was being 
substantially increased, we still relied on imports, 
and were drawing from the United States as much 
as that country would release. To conserve re- 
sources, therefore, it was desirable that those manu- 
facturers whose plant war had reduced to idleness 
should offer their machine tools for arms manu- 
facture. The Control could help manufacturers to 
instal machinery for producing tools. They had 
put into industry or were in process of installing 
over £250,000 of machine tools to make machine 
tools which in turn produced arms for the Forces. 
An important task was the discovery of new 
capacity. This involved the development of firms 
engaged in other industries. The Control en- 
deavoured to place such companies under the wing 
of existing machine-tool manufacturers who would 
be responsible for the quality of their production. 
Close co-operation with the trade was being sought. 
To this end three advisory panels had been formed, 
comprising respectively manufacturers, importers 
and secondhand dealers. Preoccupation with the 
needs of British industry left little scope for exports. 
It was for this reason that at the outbreak of war 
all exportation had been held up irrespective of the 
buyer, although subsequently a certain amount of 
machinery had been released to our Allies. As to 
exports for other countries, Mr. Rowse declared 
that they would be made only after investigation 
had shown that the tools could not further our own 
defence programme. 








New Companies 


re Ge Reviotes compiled by Jordan & Sons. 

mited, ompan egistrati 

Chancery Lena’ Londen. v.02) — oo oe 
Highfield Castings, Limited—Capital, £100. Iron- 


founders, etc. Subscriber: H. C. Chambers, Kerri, 
Blakesley Road, Yardley, Birmingham. 

City Machinery Company, Limited—Capital, 
£500. Ironfounders, metal workers, etc. Sub- 
scriber: V. S. Burgess, 14, Langham Street, London, 


ote 
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The Week’s News in Brief 


Personal 


Mr. J. N. DERBYSHIRE and Mr. E. J. Fox, direc- 
tors of the Stanton Ironworks Company, Limited, 
have joined the board of Stewarts and Lloyds, 
Limited. 

Mr. RoBert Dospie, who has just retired from 
the position of foreman of the Coltness iron foundry, 
has had 60 years’ continuous employment with the 
Coltness Iron Company, Limited. His retirement 
was marked by the presentation from the directorate 
of a silver salver, suitably inscribed. Mr. W 
Telpher, the deputy chairman of the company, made 
the presentation at a ceremony presided over by 
Mr. D. J. Barr, the managing director. 


Mr. A. J. GRANT, managing director of Thos. 
Firth & John Brown, Limited, has been presented 
by the directors and staff of the company with his 
portrait in oils to commemorate his successful year 
of office as Master of the Cutlers Company of 
Hallamshire. The portrait, painted by Capt. 
Oswald Birley, of London, is reproduced in this 
column. In ordinary circumstances, the presenta- 
tion would have been made at a meeting of the 
subscribers by Mr. John Smith, chairman of the 





Mr. A. J. GRANT 
(From a portrait in oils by Capt. Oswald Birley) 


Staff Society, but, owing to the outbreak of war, 
this ceremony could not be held, and the portrait 
was given to Mr. Grant with the congratulations 
and good wishes of his co-directors, the members 
of the Staff Society and the agents and representa- 
tives of the company from all parts of the world. 
Deprived of the opportunity of voicing his appre- 
ciation of the gift, Mr. Grant has sent a personal 
letter to each of the subscribers. 





Contracts Open 


Manchester, December 9—10,000 yds. of 6-in. 
socket and spigot water pipes (equal to BSS. 
Class C schedule for cast-iron pipes), for the Town 
Council. The Secretary, Waterworks Offices, Town 
Hall, Manchester, 2. 


Halifax, December 14—Supply and erection of 
two air compressors and electric motors with auto- 
matic starting and stopping equipment, the plant to 
be capable of delivering 25 cub. ft. of free air per 
min. at a gauge pressure of 25 lbs. per sq. in. or 
thereabouts, for the Town Council. Mr. D. T. 
Lloyd Jones, borough engineer, Crossley Street, 
Halifax. (Fee £1 Is., returnable.) 

Cavan, December 16—Supply and erection of a 
20-ton weighbridge, for the Cavan County Council. 
The County Surveyor, Court House, Cavan. 

Wolverhampton, December 18—Supply, erection 
and test of a drag scraper-type coal-storage plant, 
for the West Midlands Joint Electricity Authority, 
Phenix Buildings, Dudley Road, Wolverhampton. 
(Fee £1 Is., returnable.) 
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Obituary 


Mr. WILLIAM J. Doak, who, for many years had 
been secretary of Ernest N. Wright, Limited, stric- 
tural engineers and ironfounders, of Wolverhamp- 
ton, died recently, aged 56. 

WE REGRET to announce the death of Mr. 
Charles G. G. Braidwood, of Leeds, at the age of 
55. He was employed for many years with Shanks 
& Company, Johnstone, as works manager. He 
then went to the English Steel Corporation, Sheffield, 
as~ plant engineer, and 8 years later joined the 
firm of Fairbairn Lawson Combe Barbour, Limited, 
Wellington Foundry, Leeds, where he was for over 
3 years plant engineer. 

WE SINCERELY REGRET to announce the death of 
Mr. J. E. Fletcher, who died last Thursday at his 
home in Dudley at the age of 72. Because of his 
dual technical interests Mr. Fletcher was known to 
a wider circle of friends than falls to the lot of 
most metallurgists. The two major subjects of his 
life’s work were cast iron and wrought iron. In 
the former field, he is credited with the invention 
of the balanced-blast cupola. This invention was 
the result of his employment as consultant to the 
British Cast Iron Research Association. Since he 
joined the Institute of British Foundrymen in 1922, 
Fletcher was constantly in demand as a lecturer, 
and on these occasions his obvious mastery of his 
subject made listening a real pleasure. Fletcher 
was perhaps even better known in the wrought-iron 
trade, where his thirty years’ connection with the 
firm of N. Hingley & Sons, Limited, resulted in 
many improved methods of production. He was 
also a member of the Council of the Wrought 
Iron Association and for many years acted as 
consulting engineer to this body. His work in this 
connection was the carrying out of experiments 
designed to reduce the arduous work involved in 
the production of puddled iron and to. cheapen 
its ultimate cost. For several years, Fletcher had 
been an invalid, but was able to carry on his 
consulting work until quite recently. By his passing 
away, industry has lost an outstanding representa- 
tive of the old school of really practical general 
metallurgists. Fletcher's wide general knowledge 
of metallurgical processes was brought into pro- 
minence when he presided over the South Stafford- 
shire Iron and Steel Institute. No subject was 
presented for discussion to which he could not 
make a useful contribution. Fletcher, in addition 
to the above activities, also held membership in the 
Iron and Steel Institute and the Institution of 
Mechanical Engineers. 








Company Meeting 

Qualcast, Limited 

A few days after the outbreak of war, said MR. 
J. E. V. Josson (chairman and managing director) 
at the annual meeting of Qualcast, Limited, they 
were asked to loan their assistant managing director, 
Mr. C. W. Bigg, to the Ministry of Supply, to 
take up the duties of Director of Iron Castings— 
a compliment not only to Mr. Bigg, but also the 
Qualcast organisation. Their present activities were 
very largely occupied on work of national import- 
ance. Outputs to-day in their foundries were ahead 
of last year to date. The future would depend 
on events which they were unable to forecast, such 
as supplies of raw material, labour, etc., but share- 
holders could be assured that their organisation was 
not showing any retrogade tendency. 








Forthcoming Events 


DECEMBER 12. 

Institution of Chemical "x-r1ineers -—* Princinles of Gas- 
Compressor Design,” Paper by Prof. D. M. Newitt, at 
Geological Society’s Roows, puriingion House, London, 
W.1, at 2.15 p.m. ; 

She'fie’d Society of Engineers and Metallurgists :—‘‘ High- 
Duty Cast Iron,” Paper by A. J. Nicol Smith, at the 
Metallurgical Club, 199, West Street, Sheffield, at 

.m. 


6.30 p 
DECEMBER 14. 
Institute of Metals (London Section) :—‘‘ Bronze and 
ronze Founders—from Ur to the Eighteenth Cen- 


tury,” Paper by Dr. C. H. Desch, F.R.S. 
at Caxton Hall, London, S.W.1, at 7 p.m. 


Institute of British Foundrymen 


DECEMBER 9. : , 

East Midlands Branch :—‘ More about Synthetic Sands 
Paper by A. Tipper, at Technical College, Derby, «t 
2.30 p.m. 

Lancashire Branch :—Joint 
Association of Engineers. 
Book.” by Longden, 
chester, at 3 p.m. 

DECEMBER 12. : 

Burnleu Section :—Paver on non-ferrous subject. by 
Boswell, at Municipal College, Ormerod Road, Burn 
at 7.30 p.m. 


(President), 


meeting with Manchester 
“Some Selections from My 
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The. ideal 
cupola lining and 
patching material... 


GLENDOLINE 


Glendoline is a carefully prepared 
plastic refractory, comprising 
ganister stone from a selected bed 
of the famous Sheffield quality, 
blended with a special clay. 


The mixing and grading of Glendoline 
is controlled to a definite fonnula, 
ensuring dependable and uniform 


quality. 


4 EXTREMELY PLASTIC 
+ HIGHLY REFRACTORY 





This photograph of a cupola, 
shows a portion of the lining and 
the positions where Glendoline is 
recommended for lining and patching. | 














Please write for full information and descriptive leaflet to :— 


GENERAL REFRACTORIES Ltd. 


Telegrams : 


Teer ssn. GENEFAX HOUSE, SHEFFIELD _ «cnijas, srepud 


401 


+ GREAT MECHANICAL STRENGTH 
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Raw Material Markets 


Full outputs.of-ifon and steel are being disposed 
of without difficulty and makers are in a strong 
position, In view of the present emergency, makers 
are ——s additional expansion of their plants. It 
is their desire not only to meet the requirements of 
the war machine and other home needs, but also 
to satisfy, at least in some part, the growing demand 
from abroad. 


Pig-lron 


MIDDLESBROUGH—There does not appear to 

be much likelihood of an early resumption of the 
production of .Cleveland foundry iron. Conse- 
quently, consumers in this area are still taking up 
iron from the Midlands to satisfy their. substantial 
needs. Pig-iron*is being delivered to local works 
on a heavy scale and there is little surplus avail- 
able to meet the demands of oversea users. The 
steelworks’ demand for basic iron is strong and it 
is hoped shortly to increase the make. Stocks of 
hematite at makers’ yards have been considerably 
lowered since the outbreak of war, but there is no 
shortage of this material and consumers’ orders are 
being met satisfactorily. Order-books are already 
well filled and there is little disposition for pro- 
ducers to add to their commitments meantime. 
_ LANCASHIRE—The call for supplies of foundry 
iron tends to increase and quite a good turnover 
is reported. Certain types of users are not par- 
ticularly well engaged and would welcome addi- 
tional work, the light-castings and jobbing foundries 
being compelled to work short time in many 
instances. Most other consumers, however, are fully 
employed and are taking up heavy deliveries of 
iron. There is a fairly good movement in hematite, 
but Scotch iron is receiving little attention. 

MIDLANDS—Most consumers continue to 
express their appreciation of the working of the 
licensing s stem, as this has resulted in a much 
more satisfactory distribution of material. Before 
licences were introduced many iron consumers had 
to go short, while others were able to obtain sup- 
plies in excess of their requirements. Now all 
users must prove that they require iron for imme- 
diate consumption and stocking is prohibited. The 
improving demand for high-phosphorus iron is an 
indication of the better conditions prevailing among 
light-castings founders, although these concerns are 
still hoping that more Government work will come 
their way. Supplies of iron are generally satis- 
factory, but some users are having to accept iron 
of a different grade from that which they are 
accustomed to use. Heavy engineering concerns are 
fully employed on work of a national character 
and the outlook in this section indicates a long 

riod of activity. Hematite and low-phosphorus 
irons are used mainly by heavy engineers and there 
is a strong demand. On the whole, there is little 
to complain of in respect to deliveries of these 
descriptions. Stocks of hematite still exist at some 
works, but mostly these are of small proportions. 
The current output, however, is satisfactory. 

TTLAND—There is some delay in deliveries 
of foundry iron, the call for which is increasing, 
but most users’ needs are being met satisfactorily. 
No. 3 foundry iron is quoted at 109s. 6d. per ton, 
f.o.t. furnaces. Light-castings foundries are still 
variably employed, but most works would readily 
accept new business. With local steelworks operat- 
ing at a high rate, the demand for both hematite 
and basic irons is insistent and producers are easily 
disposing of their full outputs. Steelmakers are, 
however, receiving adequate tonnages. 


Coke 

The active tone of the foundry-coke market is 
maintained and quite a large amount of business 
has been done, involving deliveries up to the end of 
the first half of next year. The price is still 
50s. 6d. per ton, delivered Birmingham and Black 
Country stations, but this may be changed at any 
time and all contracts, of course, have been arranged 
with this provision. Supplies of both Durham and 
— Wales coke are coming through at a good 
Tate. 


Steel 


Despite the big demand for steel from home con- 
sumers, the Ministry of Supply is encouraging the 


transaction of export business, where possible, and 
licences have already ‘been issued for the despatch 
of steel abroad. But for some time exports will 
have to be curtailed, although the business is there 
when supplies can be spared. The home demand 
shows no sign of abating, and heavy pressure is 
being put on makers. 
of course, account for very heavy tonnages, but 
deliveries are made to ordinary consumers when 
possible, and this side of the trade is not being 
neglected. 


Scrap 


Consumers of scrap have experienced a further 
improvement in deliveries, but the demand continues 
to outstrip available supplies. Additional home 
sources of supply are being tapped, while it is 
hoped that considerably heavier tonnages will 
shortly arrive in this country from the United States. 
Meanwhile, the Federation’s collection campaign 
continues to meet with much success, and mer- 
chants report that supplies are being offered them 
on an increasing scale. 


Metals 


At a meeting of London Metal Exchange firms on 
Friday, the names of five gentlemen were agreed 
upon for submission to the Minister of Supply, as 
requested by him. From these five he will select 
two members to act on an advisory committee which 
he is to set up. At the meeting also the text of a 
letter regarding the functioning of the Exchange in 
wartime addressed to the Minister was approved by 
members. 

Copper—Consumption of this metal in connec- 
tion with the nation’s war effort is very high, but 
the arrangements made between the British Govern- 
ment and Empire producers are fully expected to 
result in a satisfactory flow of deliveries to the con- 
suming plants in this country. The Empire’s de- 
velopment in copper production since the Great 
War has been outstanding. Twenty-five years ago 
the output of the British Empire was less than 
100,000 tons per annum. Development in Canada 
and Rhodesia since that time has been very exten- 
sive, and the current output of the Empire is above 
500,000 tons a year and might be raised if the 
necessity arose to 700,000 tons a year. Germany, 


on the other hand, is very unfavourably placed as: 


regards her copper supplies and the effect of the 
Allied blockade will doubtless be ever-increasing in 
its intensity. 

Business in the United States has been rather 
quieter of late. Most American consumers appear 
to have covered themselves over the first few months 
of next year, while there now exists a Government 
ban on further exports to the Soviet Union follow- 
ing the Russian invasion of Finland. The reason 
for the heavy Soviet purchases of American copper 
during recent months appears to have been largely 
explained by the events of the past week. 

Tin—The International Tin Committee have fixed 
the quota for the first quarter of 1940 at 100 per 
cent. of standard tonnages. The decision has gener- 
ally been regarded with satisfaction, in view of 
present circumstances, and it is appreciated that the 
Committee are endeavouring to ensure that there will 
be no shortage of supplies. Spot supplies of tin in 
this country continue to be stringent, and there has 
been little of interest to report in Metal Exchange 
dealings, prices for all positions remaining at £230. 
Arrivals of ore in this country have been quite 
substantial of late, and the smelters are fully occu- 
pied. 

According to Mr. W. H. Gartsen (Henry Rogers, 
Sons & Company), the total visible supply of tin 
on November 30 was 28,319 tons, as compared with 
30,695 tons at the end of the previous month. The 
carry-over in the Straits Settlements was 4,375 
(1,340) tons, while the carry-over at principal Euro- 
pean smelters was 4,676 (4,924) tons. Thus, the 
total supplies in sight increased by 411 tons. 

Spelter—There continues to be a very strong de- 
mand for this metal, especially high-grade descrip- 
tions. Supplies are coming through satisfactorily, 
but there is no surplus. Brass mills are very active, 
and it is reported that some inguiries for brass pro- 
ducts from the Continent are having to be turned 
down. 


National defence interests, 
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Lead—Consumption of lead is large and ‘ill 
doubtless remain so during the war. Consumers 
generally are being well satisfied, but in many in- 
stances stocks have been considerably redyced since 
the outbreak of the war. The strength of the Navy 
should prove fully adequate to ensure the safe arri- 
val of large tonnages of lead, and contracts entered 
into between the Government and Empire producers 
are substantial. In some cases it is noticeable 
that applicants for virgin metal are not receiving 
all their requirements without delay, but it is a wise 
precaution to prevent the indiscriminate disposai of 
the country’s reserve stocks. 

Scrap—There are many complaints being made 
by users of non-ferrous scrap concerning the 
methods employed by. the Control authorities in 
dealing with applications for supplies, and there 
are reports of many consuming works being in 
urgent need of additional supplies. It is contended 
that the system-of control of the scrap trade is in 
immediate need of being overhauled. 








Imports of Iron and Steel 
EXTENSION OF FREE LIST 


The Treasury have issued the Import Duties 
(Exemption) (No. 10) Order, 1939, providing for 
the addition to the free list with effect from Decem- 
ber 5, of the following categories of iron and steel 
products:—Pig-iron not already included in the ex- 
emptions schedule; ingots; blooms, billets, and 
slabs; girders, beams, joists, and pillars, whether 
fabricated or not; angles, shapes, and sections, 
whether fabricated or not; colliery arches and pit- 
props; bars and rods; plates and sheets, hoop and 
strip not already included in the exemption sche- 
dule; railway and tramway rails; wire (including 
barbed wire), and wire cable and rope; unholstery 
and mattress wire springs; screws for wood, whether 
coated or plated or not. 

The Board of Trade also announce that the prin- 
cipal iron and steel products, including those 
exempted from duty by the above Order, and the 
principal raw materials used in the manufacture of 
iron and steel, including alloy steel, will shortly be 
placed on the list of goods requiring import licences; 
such licences will be issued on the recommendation 
of the Iron and Steel Control. 








Hungarian Foundrymen’s Association 

Mr. Laszlé6 Turser, director of L. Lang Machine 
Manufacturing Company, and President of the 
Foundry Section of the National Asociation of 
Hungarian Ironworks and Machine Factories, was 
elected President of the Hungarian Foundrymen’s 
Association, at the annual general meeting, in 
succession to Mr. Fritz Altenstein, who was elected 
an honorary member. The new Vice-Presidents are 
Mr. Ferenc Stromfeld, managing director of the 
National Association of Hungarian Ironworks and 
Machine Factories, and Mr. Kalman de Kerpely, 
inspector-general of mining departments with Ganz 
& Company, of Budapest. Mr. Robert Erdos con- 
tinues as secretary of the Association. 











R. J. RICHARDSON & SONS, LTD. 


COMMERCIAL STREET, BIRMINGHAM, 1 


Airless and Pressure Blast 
Cleaning Plants 





AIR COMPRESSORS 
DUST ARRESTERS 


CHILLED IRON SHOT— 
BLASTYTE 


FOUNDRY EQUIPMENT 





WE SHOT OR SAND- 
BLAST FOR ALL TRADES 





Telephone: MIDLAND 228! & 2282. 


























